
WD-A200 992

HSD-TR-88-001

NOISE AND SONIC BOOM IMPACT TECHNOLOGY

BOOMAP2 Computer Program for Sonic Boom Research:
Program Maintenance Manual

Volume Ill of Ill Volumes

DTIC
Philip J. Day LE %- f3M1

Thomas M. Reilly 03T 1 4 1988
Harry Seidman

BEN Laboratories, Incorporated
21120 Vanowen Street
Canoga Park, CA 91303

August 1988

Final Report for Period July 1986 - November 198/

Approved for public release; distribution is unlimited.

Noise and Sonic Boom Impact Technology Program
Systems AcqulsiRIon Division
Human Systems Division
Brooks Air Force Base, TX 78235-5000

88 1013 059



NOTICz

When Government drawings, specifications, or other data are used for any
purpose other than in connection with a definitely Government-related
procurement, the United States Government incurs no responsibility nor any
obligation whatsoever. The fact that the Government may have formulated or in
any way supplied the said drawings, specifications, or other data, is not to be
regarded by implication, or otherwise as in any manner construed, as licensing
the holder, or any other person. or corporation; or conveying any rights or
permission to manufacture, use, or sell any patented invention that may in any
way be related thereto.

This report has been reviewed and it is releasable to the National Technical
Information Service (NTIS), where it will be available to the general public,
including foreign nationals.

This report has been reviewed and is approved for publication.

GERA'L L. LONG, L' USAF
NSBIT Program Mana r

FOR THE COMMANDER

MICHAEL G. MACNAUGHTON, 
COL, USA

Deputy Commander Development & Acquisition

Please do not request copies of this report from the Human Systems
Division. Copies may be obtained from DTIC. Address your request for
additional copies to:

Defense Technical Information Center
Cameron Station
Alexand :ia VA 22301-6145

If your address has changed, if you wish to be removed from our mailing
!l3t, or if your organization no longer employs the addressee, please notify
i2Lu/i2)RT, Brooks AFB 1X 78235-5000, to help us m-aintain a current mailing list.

( ,i te!; of t.i report should not be returned unless return is required by
;ecurity con;tdc.-itions, contractual obligations, or notice on a specific
"loclmen r t



S~ ECTYCAS3FICATIONOOFN~AN T1SCPAGEOUitrbto sulmtd

4. IRORIN OGAIZAIO ~PCT UREPOT DOUM NTON P A AIN~EOTN..ME~

28. SAE RT CL~FASIFIC NIATION O I . OFIESVM O a. NAME OF MIONATORING LT O F REPRTIO

b QE rAtr~iesINOWNRCN SCor HaEDUL ditibto is D/l.-nste

6e- ACOAESS (City. Slate and ZIP Cae) 71b. ADDRESS (City. State and ZIP Code)

21120 Vanowen Street
Canoa Prk, A 9303Wright-Patterson. AFB
Canoa Pa'r.,CA 9303Ohio 45433-6573

As. NAME OF FUNOINGISPONSORING 8b. OFFICE SYMBOL 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUIMBER

ORGANIZATION I(If apD iabilel

Noise & Sonic 3caxm Impact Tech JHM/YA-NSBIT F33615-86-C-0530
L.ADDRE (City, Slate and ZIP Coda) 10. SOURCE OF FUNOIN4G NOS.

Wr't-ateron.POROGRAM PPOJECT TASK WORK UNIT
WrgtPtesnAFB ILE MENT NO. NO. NO. NO.

Ohio 45433-6573
11. TITL.E (include SoCunty Claii.Iicetzonl (.U) BCLIW Crputer 63723F 3037 02 01
Procran for Sonic 3can Res. Vol. 3, Prog.Maint. _____

12. PERSONAL AUTHOR(S) M4anual
Day, Phillin J.; Reilly, Thomas M.; Seian L arI

13. TYPE OF AEPORT 13b. TIME COVEREOI 14. DATE OF REPORT (Yr., M773:77 5 1. PACE COUNT

Final PROM 2126 __To _11Z3 2 June, 1988
16. SUPPLEMENTARIY NOTATION

17 COSAT1 COOeS IS. SUS.jECT TERMS lContinuea n AtwU.Vise it nauar"1Y afd identify by black 'iurnber,

FIELD GROUP SUB. GA.

20 01sonic booms
I i: modelling

It. ABSTRACT (Continue on nvupse it neeeawary and idenitify by 610cm number)

Air Cavabat Maneuvering Instru.xrntation/TacticaJ. Air Ccaibat Training Systems (AC=/TACTS) are
used at several Military Operating Areas (MOA) in the ,Pnited statei-and abroad as a-posA.-
flight pilot debriefing, aid- kin trainingq for air-to-air canbat. Engineering flight data are
acquired and recorded from several radar facilities simuiltaneously during flights in
apopropriately instrumented AOfAs. These data are used to generate the infornation recui,_ez
for subsequent graphical replays of the aircraft =sition, airspeed, g-value, attitude,
climb/dive angle, etc. of the training sorties at post-flight debriefings. The BCCLM.P2 arx.
MOAPS camuter programs analyze noise fran supersonic aircraft operations by extracti-na

:formation f-rcm the ACIIU/TAC-I'S ca uter tapes. Th e AAPS program extracts inf orat ion.
zr~ :iC, -ssicn standard data taze and ccrmiles a caruter ilxar;' OZ cfrMa

:zrcesu _:,escni.c coera:t.cns. The 3CCivIAP2 :,r-c-n ulizes : the r '&

Ly th-e ".CACPS zrocramj The prog ram, calcuilates, ivar ious-,' statistics on th'e suzerscn'i:
ooerations z' and < Lculate! exrected sonic boan. levels on the ground b~ased on the extract:eo

'0. ZIS~nI8U.TICN1AVAILA8ILITY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATION

.NC...ASSIFIEC/IJNLIMITEO S: SAME AS -PT oTric USERS L- ;NaMSIF=~

22a.NM8 FRSOSBEI~VOA 22b. TELEP"ONE NUMBER 22c. OFFICE SYMASC I.
(include Area Coat,

zGeral 11. Liona, Lt. Col. USAF 1(513)255-8416 HSD/YA-NSBIT'
DO FORM 1473, 83 APR EDITION OF I JAN 73 (S OSSOLETE. I=

SECURITY CLASSIFICATION Of TWIs PAGE



WCLASSM=I

19. Continued
. nformation. BOCMP2 can: (1) generate .varous spaia/tral dst-btion statistics;

-2) interfac@ with sonic boom gener:iion and propagation models; ('3) calculate the
intensity ad location of sonic booms reaching the ground; and (4) provide the data
file used a comercial graphical software package, GPCP, to plot contours of boom
exposure I units of average peak overpressure or C-weighted day-night average sound
level, ( ).

These two programs, when used with an adequate library of aircraft sorties from Military
Operating Areas, can be an invaluable tool for environmental planning purposes to predict
boom intensity, frequency, and distribution.

This program maintenance manual)provides computer programing personnel with the
information to maintain the BOCCAP2 program software,4eveloped under this contract.
The BOCMAP2 programijdti!izesa sophisticated acoustic ray theory model for predicting
the sonic boom overoressures and noise levels on the ground.., The model is a modified
version of the TRAPS computer program. earlier developed by Dr. Albion Taylor. This
BMMWP2 program replaces the earlier BCa+-MAP program, which could not provide accurate
predictions of the .boms resulting from non-steady supersonic aircraft flight.

JNCASSIFIZD



Report No. 6489

PRhYACZ

The BOOMAP2 computer program is the result of efforts by

several individuals. In particular, the authors of the

maintenance manual would like to thank Mr. Dwight Bishop,

Ms. Emma Wilby, and Mr. Jerold Haber for their technical

assistance.

The support and encouragement of the NSBIT Technical Staff

is also gratefully acknowledged, as is the continuing support by

Mr. Jerry D. Speakman of the Biodynamics and Bionics Division,

Aerospace Medical Research Laboratory, Wright-Patterson AFB.

We also thank Ms. Dorothy Miller and Mr. Kenneth Williams of

Tyndall AFB for their aid in helping with the installation of the

code on the local Cyber computer.

ID110

COOY

A-i

S
iii



I'

Report No. 6489

TABLE OF CONTENTS

Soction Page

PREFACE . . . . . . . . . . . . . . . . . . . . . . . i

LIST OF FIGURES .......... ................... v

1.0 GENERAL ........... .................... 1
1.1 Purpose ............................... 1
1.2 Program History and Overview ... ....... 1
1.3 Terms and Abbreviations ..... .......... 4

2.0 SYSTEM DESCRIPTION ........ ............... 7
2.1 Functional Overview ...... ............ 7
2.2 Relationship and Description of Subroutines 7

2.2.1 Main Program ..... .......... 7
2.2.1.1 BOOMAP2 ..... ........... 7
2.2.1.2 RNGALT ..... ........... 7
2.2.1.3 RNGLL ...... ............ 10
2.2.1.4 SOUND ...... ............ 10
2.2.1.5 STOREC ..... ........... 10

2.2.2 Input Routines ..... .......... 10
2.2.2.1 LEXPACK ... ........... . 10

2.2.2.1.1 GETLINE .. ........ 10
2.2.2.1.2 GETCHR .. ......... .10
2.2.2.1.3 ADDCHR .. ......... .12
2.2.2.1.4 GETOKEN .. ........ 12

2.2.2.2 PRSPACK... ....... . . 12
2.2.2.2.1 LDATE .. ......... 12
2.2.2.2.2 LTIME .. ......... 13
2.2.2.2.3 LOOKUP .. ......... . 13
2.2.2.2.4 PARSE .. ......... 13

2.2.2.3 SCHPACK ................... 13
2.2.2.3.1 FILBUF .. ......... . 13
2.2.2.3.2 STRMCH .. ......... .14
2.2.2.3.3 INTMCH .. ......... . 14
2.2.2.3.4 GETREC/GETINX.. . . . . 14

2.2.3 Ray Tracing Driver Routines . . . 14
2.2.3.1 RTRACE ... ........... 14
2.2.3.2 SPLINE ... ........... 16
2.2.3.3 GETSEG ... ........... 16
2.2.3.4 SCREEN ... ........... 16
2.2.3.5 SORTPHI ... ........... 16
2.2.3.6 STORE ...... .......... 16
2.2.3.7 SIDAT .... ........... 17
2.2.3.8 EXTRPR ........... 17

2 . .. FF N .• . . . . . . . .• 12.•2.•3.•9 FFUJNC.................... 17
2.2.3.10 LSQUAR ..... ........... 17
2.2.3.11 GAUSJR .... ........... 17
2.2.3.12 SORT .... ............ 18
2.2.3.13 RBRAYS ... ........... 18

iv 0



Report No. 6489

2.2.4 Focal Zone Calculation Routines 18
2.2.4.1 FOCMAP .... ......... 18
2.2.4.2 CSTGND .... ..... .......... 18
2.2.4.3 FOCUS .... ............ 18
2.2.4.4 FOCAL ..... ............ .. 20
2.2.4.5 INTERP ... ........... 20
2.2.4.6 GETDLT .... ......... 20

2.2.5 TRAPS Input Routines ........ .. 20
2.2.5.1 SETUP .... ............ 20
2.2.5.2 ATMSIN ... ........... 20
2.2.5.3 PTDHIN ... ........... 20
2.2.5.4 RACOBWK ... ........... 22
2.2.5.5. WINDIN ... ........... 22

2.2.6 TRAPS Ray Tracing Routines . . . . 23
2.2.6.1 ACMOVE .... ......... 23
2.2.6.2 TACMOV .. .......... . 23
2.2.6.3 FILIMS ... ........... 23
2.2.6.4 PAYORG ... ........... 25
2.2.6.5 RAYTRK ... ........... 25
2.2.6.6 RATES .... ............ ... 25
2.2.6.7 ADVANS ... ........... 25
2.2.6.8 RCRVIT ... ........... 26
2.2.6.9 RECORD ... ........... 26
2.2.6.10 ARTUBE .... ........... 26
2.2.6.11 DIST .... ............ 26
2.2.6.12 RCSPCL ... ........... 26

2.2.7 Signature Aging Routines ...... .. 26
2.2.7.1 SIGNUR ........ ........ 28
2.2.7.2 FREAD .... ............ 28
2.2.7.3 AGING .... ............ 28
2.2.7.4 HILBRT ... ........... 28
2.2.7.5 CPVAL .... ............ 29
2.2.7.6 SORTEM ... ........... 29
2.2.7.7 SIGPRT ... ........... 29
2.2.7.8 TSIGPT ... ........... 29
2.2.7.9 FOCALP ...... .. .... .. 29
2.2.7.10 CALSEL ... . .......... 30
2.2.7.11 FFT .... ............. 30
2.2.7.12 CURVE .... ............ ... 30
2.2.7.2.3 FINDT .... . .......... 30

2.2.8 Utility Routines .. ......... . 30
2.2.8.1 AIR .... ............. 32
2.2.8.2 PHELEV ... ........... 32
2.2.8.3 PfAZIM .... ........... 32
2.2.8.4 EAMENU ... ........... 32
2.2.8.5 UNITS .... ............ 32
2.2.8.6 TIMCVR .... ........... 33
2.2.9.7 GETLYR ... ........... o.33
2.2.8.8 FNDLYR ... ........... 33
2.2.8.9 DOTP ............ 33
2.2.8.10 RNORM ... . ....... 33 
2.2.8.11 CROSS .... ............ 33
2.2.8.12 UNIT .... ............ 34
2.2.8.13 MDOT .... ...... ..... 34

v



Report No. 6489

2.2.8.14 SAVRAY.............34
2.2.8.15 SPTR.AY...............34
2.2.8.16 .SORTRY.............34
2.2.8.17 DDOTP...............34
2.2.8.18 DRNORM.............34
2.2.8.19 DCROSS...............35
2.2.8.20 DUNIT...............35

2.2.9 Graphics Routines.........35
2.2.9.1 STOREC...............35
2.2.9.2 PLOTDR...............35
2.2.9.3 SCRHFL...............35
2.2.9.4 CPBMTR.............37
2.2.9.5 CPSSTR.............37
2.2.9.6 CPINIT.............37
2.2.9.7 CPTEM ............. 37

2.2.10 Contouring Routines........37
2.2.10.1 CONTUR.............39
2.2.10.2 CPCONT.............39
2.2.10.3 GRIDPW.............39
2.2.10.4 DIVARR...............39

2.2.11 Scratch Pad Routines ......... 40
2.2.11.1 SCRPAD.................40
2.2.11.2 CCONVL...............40
2.2.11.3 FNDCNT...............40
2.2.11.4 CONPTS...............40
2.2.11.5 PSETUP ............... 42
2.2.11.6 PLOTIT. .... .............. 42
2.2.11.7 CLSPLT. ...... ........ 42

3.0 ENVIRONMENT.....................43
3.1 Hardware....................43
3.2 Database....................43

3.2.1 Input Index and Library Files 43
3.2.1.1 Index File, 'INDEX' ....... 43
3.2.1.2 Library File, 'LIBRY' . 43

3.2.2 Output Index and Library Files 44
3.2.2.1 Ray Index File, 'CINDEX' 44
3.2.2.2 Ray Library File, 'CLIBRY' 45

4 .0 PROGRAM MAINTENANCE PROCEDURES.............49
4.1 Conventions.................49
4.2 Verification Techniques............49
4.3 Updating Site and Aircraft Information . . . 49

REFERENCES........................51

Appenix A: PROGRAM LISTINGS



in. . nn I p N m I N m n ! u , • .!

Report No. 6489

LIST OF FIGUPZ

Fiquze Page

1. FUNCTIONAL RELATIONSHIP BETWEEN ELEMENTS

OF BOOMAP2 COMPUTER PROGRAM ...... ........... 5

2. OVERVIEW OF BOOMAP2 ROUTINES ..... .......... 8

3. MAIN PROGRAMS ....... .................. 9

4. INPUT ROUTINES ...... ................. 11

5. RAY TRACING DRIVER ROUTINES ... .......... 15

6. FOCAL ZONE CALCULATION ROUTINES .. ........ 19

7. TRAPS INPUT ROUTINES ....... .............. 21

8. TRAPS RAY TRACING ROUTINES ... ........... 24

9. TRAPS SIGNATURE AGING ROUTINES .. ......... 27

10. UTILITY ROUTINES ...... ................ 31

11. GRAPHICS ROUTINES ...... ................ 36

12. CONTOURING ROUTINES ............. ..... . 38

13. SCRATCH PAD ROUTINES ..... .............. 41

vii O1



Report No. 6489

BOOMAP2 COMPUTER PROGRAM FOR SONIC BOOM RESEARCH:
PROGRAM MAINTENANCE MANUAL

1.0 GENERAL

1.1 Purpose

The objective of writing this Program Maintenance Manual is

to provide the maintenance programmer personnel with the

information necessary to effectively maintain the software.

1.2 Program History and Overview

The major purpose of the BOOMAP2 and the accompanying MOAOPS

programs is to extract and analyze information from the Tactical
Air Crew Combat Training System/Air Combat Maneuvering

Instrumentation (TACTS/ACMI) system installed at various combat

training military operating areas. This information is then used
to predict the location and magnitude of sonic boom overpressures

on the ground in the vicinity of supersonic flights.

Real time flight information is transmitted to the

TACTS/ACMI systems on the ground. Among the data is real time

information on aircraft position, velocity and acceleration,

updated at intervals of 100 to 200 milliseconds. The MOAOPS

program extracts these data for the sonic boo.ai analysis from the

tapes at approximately 1.5 second intervals in order to minimize

both the time taken to read the tapes and the quantity of
information to be stored.

The MOAOPS program is in two parts: a data extraction

program EXTRCT, and an index deletion and modification program

DELETE. The data extraction program reads the ACMI tapes,

extracting relevant information and appending this information to

either a new or existing database. This library file accumulates

1
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the information from all the mission tapes analyzed. The library

file is indexed so that a particular mission, aircraft type, etc.

can be accessed by the sonic boom analysis programs.

The BOOMAP2 data analysis program accesses the MOAOPS

library tapes as selected by the user. The data analysis program

produces statistical and graphical output describing the aircraft

positions parameters as various measures of predicted boom

strength. The BOOMAP2 program produces tabular output of various

statistics that are sent directly to a line printer. In

addition, for those situations where focused sonic booms are

produced, individual plots of the maximum overpressures together

with other technical information are produced in the form of a

"scratch pad". These "scratch pads" can be plotted for each

situation in which focused booms occur.

When a mission is selected from the MOAOPS Library and used

as input to the BOOMAP2 computer program, the rays traced by

BOOMAP2 are saved in the RAYS Library. If that same mission is

then selected at a future time, the necessary ray information is

recalled from the library thus saving substantial computer time.

To produce graphic output, BOOMAP2 creates a file which is

compatible with California Computer Products' (CALCOMP) General

Purpose Contouring Program (GPCP II) (Reference 1). GPCP II

reads this file and generates the necessary plotter directives to

produce hard copy graphic output.

The user controls the database subset to be extracted from

the MOAOPS Library through the use of an input data file.

Through this file, the user specifies: a) the name(s) of the MOA

ranges to be considered; b) mission names or dates; c) bounding

times of day; d) aircraft types (specific tail numbers optional).

2
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Users also specify the desired output products. These

include:

1. A statistical summary of position, speed, and boom scrength

variables. This summary includes distribution functicns of

range x-coordinates and y-coordinates, and the aircraft

z-coordinate (height above the range), all in feet. It also

includes a distribution function of effective height (he).

Distribution functions of Mach number, cutoff Mach number,

and effective Mach number are also presented. Estimated

boom strength distribution functions include peak

overpressure (in pounds per square foot), the peak

overpressure (in dB, re: 20 microPascals), the C-weighted

sound exposure level (in dB), and the A-weighted sound

exposure level (in dB). The estimated boom strength are

those calculated directly below the extended aircraft flight

trajectory using Carlson's Simplified Sonic Boom Prediction

Model. Also included are root mean square values for

effective height, Mach number, effective Mach number, and

cutoff Mach number.

2. A flight track map depicting ground projections of flight

paths during supersonic activity.

3. A flight track map depicting ground projections of flight

paths during sonic bocm producing activity.

4. A noise contour map of average C-weighted sound exposure

levels (CSEL).

5. A noise contour map of C-weighted day-night average levels

(CLDN) . The map requires input of the reference number of

daytime operations which is used to convert CSEL to CLDN.

6. A noise contour map of flight-averaged peak over pressures

in pounds per square foot, in OASPL or CSEL.

3
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7. A map showing geographic location of maximum overpressures

due to focused sonic booms.

The functional relationship between major program elements

is shown in Figure 1. Information on executing the MOAOPS

programs can be found in Reference 2. This manual discusses the

maintenance of the BOOMAP2 program and associated graphics

packages. A technical discussion of the algorithms is provided

in Reference 3. A user's and computer operator's manual is

provided in Reference 4.

1.3 Terms and Abbreviations

In this report, overpressure will typically mean the

"magnitude" of the sonic boom at a given point expressed in terms

of the maximum overpressure in pounds per square foot (psf) or in

terms of the overall sound pressure level (OASPL) in dB, or in

terms of the C-weighted sound exposure level (CSEL) in dB.

Program options allow a choice of either of these three metrics

for the contour presentations.

Except as noted in the separate routines all units are in

meters, seconds, degrees, and pascals. Atmospheric pressures in

the traps routines are millibars.

4
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2.0 SYSTEM DESCRIPTION

2.1 Functional Overview (Figure 2)

The main routine, BOOMAP2, is responsible for the input of

user directives and flight information from the MOAOPS library.

It also outputs a file with the directives for the plotting

routines. Although the plotting routines require a separate job

step, BOOMAP2 must be run in order to create this file. The ray

tracing routines are called from BOOMAP2. These consist of

routines to trace the actual rays, calculate the location of a

focus, and calculate the aging of the signatures.

2.2 Relationship and Description of Subroutines

2.2.1 Main Program (Figure 3)

2.2.1.1 BOOMAP2

BOOMAP2 calls the parser, which interprets the user

directives, and processes the information accordingly. It calls

the routines that set up the tables which are necessary for the

TRAPS routines. It then reads in a flight track and outputs

those portions which are supersonic (Unit 3) and which are boom

producing (Unit 4) for the plotting routines. It then calls

RTRACE to calculate the overpressures on the ground. BOOMAP2

also does a statistical summary of all of the flights requested

in one run. Units are feet, and psf.

2.2.1.2 RNGALT

Given a site, RNGALT returns the mean altitude of that

site. Units are feet.

7 S
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2.2.1.3 RNGLL

RNGLL, when supplied with a site, returns the latitude and

longitude.

2.2.1.4 SOUND

SOUND returns the local speed of sound in feet/second at a

given altitude. It uses the utility routines FNDLYR and GETLYR.

2.2.1.5 STOREC

STOREC saves the data necessary for the plotting routines.

The data are saved on a temporary file (Unit 39).

2.2.2 Input Routines (Figure 4)

2.2.2.1 LEXPACK

This package is used to perform the lexical analysis

necessary for parsing. The purpose for combining these

procedures into a package is to reduce the scope of data

communication to the subroutines contained within the package.

2.2.2.1.1 GETLINE

This subroutine is used to fill the input buffer with one

line of input data from INFILE. The line of code is then echoed

to the output file, LSTFILE. When the end of file is reached,

the flag ENDFLAG is set to true.

2.2.2.1.2 GETCHR

This function subroutine is used to return the current

character from the input buffer.

10
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2.2.2.1.3 ADDCHR

This subroutine is used to concatenate the given character

with the token string being built. The length of the string

stored in TKNLEN is also incremented by one representing the

current length of the token string.

2.2.2.1.4 GETOKEN

This subroutine will lexically analyze an input stream of

characters, returning the string composing the token, the length

of the string, and a token value.

2.2.2.2 PRSPACK

This package is used to perform the parsing of the source
file INFILE. The method is a simple table driven parse. The

parse table is initialized in the block data subroutine PRSDATA.

The parse table consists of the state transitions for input
tokens. Each time an input token is returned by LEXPACK\GETOKEN,

subroutine PRSPACK\LOOKUP is called to determine the next state
to go to by referencing the parse table with the current state
versus the current input token value. Program execution then

transfers to a statement label representing that state, where

various semantic actions are performed to store the information

in internal data structures.

2.2.2.2.1 LDATE

This function subroutine is used to check if a certain part

(i.e., MONTH, DAY, YEAR) is legal according the integer bounds
pertaining to that part of the date.

12
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2.2.2.2.2 LTIME

This subroutine function is used to test if the time

specified is within the military bounds of 0001-2400 hours.

2.2.2.2.3 LOOKUP

This subroutine is used to access the parsing table based on

the current input token value and the current state of the

parser. The current state of the parser is updated and then an

alternate return is processed based on the current state of th. |

parser.

2.2.2..2.4 PARSE

This subroutine is used to parse the input file INFILE by

means of a table-driven parser. Upon reaching the current state

of the parser various semantic actions are performed to store the

data in INFILE in internal data structures for later use.

2.2.2.3 SCHPACK

This package is used to perform the process of searching the

data tables created during the parse stage. This search is used

to find records of subsonic and supersonic flight data records in

the library file by finding their location through the use of an

index file. This index file is similar to a card catalog.

2.2.2.3.1 FILBUF

This function subroutine is used to read in one record from

the INDEX FILE. If there are no more records, the flag ENDRECS

is set TRUE.

13
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2.2.2.3.2 STRMCH

This function subroutine is used to see if an input string

matches any string in the current row of an input table. If

'ALL' is found then the search is considered successful.

2.2.2.3.3 INTMCH

This function subroutine is used to test if an integer

passed in matches an integer in the current row of the table

passed in. If '9999' is found then the test is considered

successful.

2.2.2.3.4 GETREC/GETINX

These subroutines are used to search the index file

according to the user specifications stored during the parse
stage. When invoked these subroutines will read records from the

index file until a match is found. When a match is found the

subroutine will return the starting record number and the number
of records occurring after the starting record. If a match is

not found then the end of record flag ENDRECS is set true.

2.2.3. Ray Tracing Driver Routines (Figure 5)

2.2.3.1 RTRACE

This is the initial driver for the ray tracing routines.

RTRACE calls the routines that break the flight track up into

segments, create the splines, do maneuver screening and phi angle

selection, and do the ray tracing. The flight track information

is converted from feet to meters before it is processed. (Note:

All routines for Ray Tracing are in meters.)

14
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2.2.3.2 SPLINE

This routine computes the matrix for finding the

coefficients of a cubic spline through a set of data. The system

is then solved to obtain the second derivative values. Using the

second derivatives the spline coefficients are calculated.

2.2.3.3 GETSEG

GETSEG divides the flight into segments where the points are

above the critical Mach number. The first two and the last two

points of a segment can be below critical, which is done in order

to improve the spline interpolation. There can also be

subcritical points in the track; however, there can be at most

only 5.5 seconds between critical points. If there is a 4.5 4

second gap between data points, the segment is also terminated.

It passes back two arrays of pointers that point to the start and

end of each flight segment.

2.2.3.4 SCREEN

SCREEN calculates the matrix of phi angles that rays are to

be traced for each emission time. If the aircraft is below 1500

feet then rays are traced every two degrees. Otherwise, they are

traced every degree.

2.2.3.5 SORTPHI

This subroutine puts the array of phi angles in ascending

order.

2.2.3.6 STORE

This routine stores the aircraft locations and the ground

coordinates and overpressures of the boom in the ray library

file "CLIBRY". (Meters,pascals.)

16
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2.2.3.7 SIDATT

SIDATT retrieves the information necessary from the "CLIBRY"

to do overpressure extrapolation at the sidelines of the boom.

2.2.3.8 EXTRPR

This subroutine is designed to extrapolate outside the

margin of the last ray down to the threshold of approximately

80 dB. It performs this task by receiving two rays and three

angles. (If the last ray does not hit the ground then its

termination point is calculated and used asr the last ray). The

last and next to the last rays are used to extrapolate outside

the margin to calculate the new ray's termination points and

overpressure.

2.2.3.9 FFUNC

FFUNC generates F-Functions for the various aircraft in the

table. The F-Function is generated from a table of K. factors

and it is 104 points long. If the aircraft type is not found in

the table, an error message is printed, and processing for that

flight is aborted.

2.2.3.10 LSQUAR

This routine is designed to get the acceleration information

from the cubic spline coefficients and calculate quadratic

coefficients using a weighted linear least squares method.

2.2.3.11 GAUSJR

This routine does a Gauss-Jordan reduction and a determinate

evaluation of a matrix.

17
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2.2.3.12 SORT

SORT uses a Heap Sort to sort the input array.

2.2.3.13 RBRAYS

RBRAYS is a filter used at the end of processing of each

time hack. It checks the rays and removes any anomalous ones

from the database.

2.2.4 Focal Zone Calculation Routines (Figure 6)

2.2.4.1 FOCNAP

Given an approximate angle where the maximum over pressure
on the ground will occur, FOCMAP traces rays on either side of
that angle to get a good sampling of the overpressures on the

ground. It terminates processing in a given direction when the
focus is no longer between +1000 and -1500 feet of the ground.

2.2.4.2 CSTGND

CSTGND identifies the phi angle(s) at the point(s) when a
caustic surface intersects, or is closest to, the ground.

2.2.4.3 FOCUS

FOCUS locates a caustic surface and its relative curvature
at the ray intersection. It calculates an initial ray tube by

tracing three other rays and uses this bundle to calculate the
direction in which to trace three auxiliary ray tuLas. The

initial ray and the auxiliary tubes are used to map out the
caustic surface in space.

18
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2.2.4.4 FOCAL

FOCAL is used to calculate the focal zone width when a focus

is between +1000 ft and -1500 ft of the ground. It then

determines whether the ground is in the focal zone and whether

to use the TRAPS or FOBOOM signature and overpressure.

2.2.4.5 INTERP

INTERP does a linear interpolation between two points.

2.2.4.6 GETDLT

To get the delta increment for the phi angles to be traced

in a caustic-ground intersection, GETDLT takes 1/10th of the

delta of normal ray tracing.

2.2.5 TRAPS Input Routines (Figure 7)

2.2.5.1 SETUP

SETUP sets various flags for TRAPS ray tracing. It also

calls the atmospheric table routines.

2.2.5.2 ATMSIN

ATMSIN performs overall control of the routines written to

input atmospheric data. It merges the results of PTDHIN and

WINDIN and a pre-selected set of altitudes at which ray-trace

output is wanted. It then uses the above to create a single

overall data table for use by subroutines AIR and RAYTRK.

2.2.5.3 PTDHIN (This routine is presently used to set up a

standard atmosphere table only.)

20
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PTDHIN reads the RAOB File. It converts all data into

Standard International (S.I.) units, interpolates dewpoint data

as needed and calculates virtual or molecular scale temperatures

from the temperature and dewpoint data. It supplies

hydrostatically valid height or pressure data, as appropriate,

and returns a table of virtual temperatures, pressures, and

heights. It can also print out all input data, together with the

calculated pressure and height information in original units for

comparison with other sources.

2.2.5.4 RAOBWK

RAOBWK is called by PTDHIN to create an RAOB; i.e., to

calculate from the given temperatures I and pressures the
"thicknesses" (i.e., height of the column of air between each

pair of pressure levels) and then, by keeping a running total of

"thicknesses", calculate heights. Conversely, if given

thickness, it calculates the pressure drop.

2.2.5.5 WINDIN (This routine is currently bypassed to produce no

winds.)

WINDIN is called by ATMSIN to read the WINDS File and

convert to S.I. units. It produces an internal table of wind

speeds, directions, and "turning rates"; i.e., the rate of

direction change with height between the levels in the WINDS

File. The turning rate is provided to assist AIR in linear

interpolation of wind direction; it has the sign and magnitude

to cause the smallest rate of direction change meeting the given

directions. Where the wind speed is zero on one side of a layer,

the turning rate is taken to be the same as that of an adjacent

1 The virtual or molecular-scale temperature is the temperature
at which dry air of mean tropospheric chemical composition would
have the same pressure-density relationship as the actual air.
It is the appropriate temperature for calculating both
thicknesses and sound speeds.
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layer. The routine also prints out the speed and direction data

in the original units for documentation.

2.2.6 TRAPS Ray Tracing Routines (Figure 8)

The function of emitting and tracking rays from aircraft to

ground is performed by the Ray Tracing routines. These routines

are based in the program identified in Reference 5.

2.2.6.1 ACMOVE

ACMOVE interpolates aircraft track coefficients to current
value of emission time. It computes and stores in COMMON block

the position, velocity, acceleration, and jerk of the aircraft,

the local speed of sound and wind, the air speed and its rate of

change, the Mach number and its rate of change, the climb and

bank angle and the wing loading, and the direction cosines of a

ray cone coordinate system and their rates of change. It can

also print out the information on the aircraft position and

motion, both in an airborne reference frame and a ground

reference frame.

2.2.6.2 TACMOV

TACMOV calls acmove and saves the aircraft state vector as

required.

2.2.6.3 FILIMS

Given the information from the ACMOVE subroutine, and the

wind velocity and speed of sound at the ground, FILIMS computes

the limits of the phi angle of the admittance ellipse for the

ground level. It can print out the limiting phi angles for the

arcs inside the admittance ellipse, if any.

23
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2.2.6.4 RAYORG

For each emission time and for each value of phi lying
within the admittance ellipse, RAYORG computes the initial values
of position, ray normals, "frequencies", and their rates of
change. It sets current time equal to emission time. The rates
of change are with respect to not only current time, but also to
the ray parameters of phi angle and of emission time. If ray
trace printing is selected, it prints out the initial ray trace
values.

2.2.6.5 RAYTRK

From the initial values supplied from RAYORG, RAYTRK traces
the ray to the ground level and reflects as many times as
necessary. RAYTRK has been modified to trace the ray to either
a caustic or 2000 feet below the ground depending on the value of
TRACE selected. It controls the computation of the change in not
only the position of the ray, but associated terms such as the
ray normals, the ray tube area terms, and the age(s). If ray
trace printing is selected, it also prints a record of position,
ray tube area, and time at selected altitudes.

2.2.6.6 RATES

RATES computes the local rate of change of the ray position,
the ray normals, and the associated derivations with respect to
the ray parameters and emission time.

2.2.6.7 ADVANS

2 ADVANS utilizes information from RATES to compute the

advance in current time, and the change in ray position and
associated variables corresponding to it.

25
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2.2.6.8 RCRVIT

When a tentative advance brings the ray beyond a reversal

layer, RCRVIT locates the exact position of the reversal layer.

2.2.6.9 RECORD

When the ray has been traced to ground in a selected carpet,

RECORD will record the location and all the associated variables

required to compute signatures on a temporary file (FORTRAN

Unit 9).

2.2.6.10 ARTUBE

ARTUBE computes the Jacobian defining the ray tube area.

2.2.6.11 DIST

DIST computes the distance between two points in space.

2.2.6.12 RCSPCL

RCSPCL outputs the positions and times for each "special

point" in the ray's path. "Special points" include reversal

layer encounters, ground encounters, and the encounters with the

caustic surfaces. (This routine is presently unused.)

2.2.7 Signature Aging Routines (Figure 9)

After all rays have been traced, it is the task of the
signature aging routines to perform the final calculations and

determine the actual overpressures to be expected.

26
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2.2.7.1 SIGNUR

SIGNUR has overall control of the aging and printout

process. For each ray terminus recorded by RECORD, it reads,

interprets and prints out the information on ray tape,

including Mach number of aircraft, initiation time, phi angle,

location, elevation and azimuth of the ray normals, and the

conversion factors from F-function normalized coordinates to time

(TFACT) and pressure (PFACT). It combines the F-functions

according to this information and controls the evolution of the

signature. (Printout has been inhibited.)

2.2.7.2 FREAD (Presently unused)

FREAD determines whether the necessary F-function tables are

in main memory, and if not, reads them into main memory. It

enables the use of lift and area coefficients to determine the F-

function.

2.2.7.3 AGING

AGING shifts the abscissa values (phase) of the F-functions

according to the age value, determines the total area of the

resulting figure, and fits discontinuities as appropriate. It

replaces the input F-function with the result.

2.2.7.4 HILBRT

HILBRT has overall responsibility for calculating the

Hilbert Transform. It replaces the input F-function, as modified

by AGING and possibly containing shocks, by its Hilbert

Transform. It computes the transform at a selection of points

determined by the overall structure of the function, which

includes a set of points exponentially converging to each shock

(terminating within a distance of the shock equal to 6*10 - 7 times

the overall scale of the input F-function). It also includes a

28
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set of points which are centered on the mean abscissa value of

the input F-function and which are spaced at increasing

increments to cover an interval several times the abscissa scale

of the input F-function.

2.2.7.5 CPVAL

CPVAL computes the value of the integral defining the

Hilbert Transform, as a Cauchy Principal Value, at each point

directed by HILBRT.

2.2.7.6 SORTEM

SORTEM sorts the values calculated by HILBRT and CPVAL into

ascending order of abscissa values, as required by AGING.

2.2.7.7 SIGPRT

SIGPRT prints out the final signature, as directed on the

CONTROL File cards. (Printout is currently inhibited.)

2.2.7.8 TSIGPT

TSIGPT sets the appropriate variables and calls SIGPRT.

2.2.7.9 FOCALP

This subroutine applies 'GILL AND SEEBASS' (Reference 6)

focused shock wave solution to each shock in a sonic boom at a

caustic. It first converts the input signature from values PP at

arbitrarily spaced XX to 100 evenly spaced points. Pressure

positions are diddled slightly, but no more than half of one

percent of the signature length. The focus solution is applied

to each shock. The published signature is linearly extrapolated

until zero, space permitting. Space not permitting, focus

29
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solutions are carried out to the midpoints between successive

shocks.

NOTE: The units used in this routine are feet and PSF.

2.2.7.10 CALSEL

CALSEL calculates the CSEL from the signature, which is done

by first removing the shocks from the input pressure array and

then interpolating the signature to every 0.5 millisecond. It

then passes the array to a FFT routine and the CSEL is computed

from the frequency spectra.

2.2.7.11 FFT

FFT calculates a multivariate complex Fourier Transform.

2.2.7.12 CURVE

This subroutine fits a circle through a set of points and

returns the radius vector and curvature.

2.2.7.13 FINDT

FINDT finds a point on a ray at a specific time. It then

sets the arrays so that the locations on each ray stored

correspond to the time of the earliest caustic.

2.2.8 Utility Routines (Figure 10)

These utility routines are called from various subroutines

throughout the code. Some of these routines deal with physical

problems and vector arithmetic. Others are used by TRAPS for

housekeeping and table lookup.
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2.2.8.1 AIR

AIR is called to produce, at a specified altitude within a

specified layer, the values of the speed of sound and wind

velocity, the first and second derivatives of those quantities

with respect to height, and the density of the atmosphere. It

uses linear interpolation of wind speed, wind direction, and

virtual temperature, with respect to geopotential height. All

other quantities are derived by algebraic manipulation and a

hydrostatic assumption.

2.2.8.2 PHELEV

Given the components of the wave-number vector, PHELEV

calculates the elevation angle of the normals to the phase

surfaces of the wave.

2.2.8.3 PHAZIM

Given the components of the wave-number vector, PHAZIM
calculates the azimuth angle of the normals to the phase surfaces

of the wave.

2 2.8.4 EAMENU

Given the elevation angle, azimuth angle, and magnitude of a
vector, EAMENU calculates the east, north, and upward components

of that vector.

2.2.8.5 UNITS

Given a character string for unit type, a table of possible

unit names, a default unit index, and a character string, UNITIS
determines the appropriate unit index or prints appropriate error

messages.
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2.2.8.6 TIMCVR

If TRACK File chose HHMMSS units, TIMCVR converts hhmmss

time units to seconds and vice-versa. Otherwise, it leaves time

units unchanged.

2.2.8.7 GETLYR

Given a numeric value and a pre-sorted table of numeric

values, GETLYR performs a binary table search to determine

between which two table entries the given value is located. If

the given numeric value is not covered by the table, a non-

standard return is performed.

2.2.8.8 FNDLYR

FNDLYR defines the location of a layer in the atmosphere in

which a given altitude is located. It sets numeric variables to

top and bottom of layer. It is called just prior to calling AIR

by all routines except RAYTRK, which manages layer definition for

itself.

2.2.8.9 DOTP

Function DOTP computes the dot product of 2 N-dimensional

vectors.

2.2.8.10 RNORM

Function RNORM calculates the vector norm.

2.2.8.11 CROSS

CROSS calculates the cross product of two 3-dimensional

vectors.
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2.2.8.12 UNIT

UNIT calculates a unit vector in the same direction as the

input vector.

2.2.8.13 MDOT

MDOT converts zero values in the 'STATS' output to dots, for

easier reading.

2.2.8.14 SAVRAY

Subroutine SAVRAY saves the ray times, locations, and ages

at each mesh step in a temporary array.

2.2.8.15 SRTRAY

SRTRAY accepts a random access file and a specified field.

It then sorts the random access file on the selected field using

a heapsort method.

2.2.8.16 SORTRY

SORTRY accepts a two dimensional array and a specified

column of that array. It then sorts the array on the selected

column using a heapsort method.

2.2.8.17 DDOTP

Double precision function DOTP computes the dot product of

2 N-dimensional vectors.

2.2.8.18 DRNORM

Double precision function RNORM calculates the vector norm.
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2.2.8.19 DCROSS

CROSS calculates the cross products of two 3-dimensional

double precision vectors.

2.2.8.20 DUNIT

UNIT calculates a double precision unit vector in the same

direction as the input vector.

2.2.9 Graphics Routines (Figure 11)

The following routines are used to initialize the needed

variables, open the necessary files, and sort the data on a

selected field in order to generate the selected graphical

output.

2.2.9.1 STOREC

STOREC reads in the necessary variables stored in file

HOLDVAR, FORTRAN unit 76, to select the specified flight tracks

and create the selected output, which allows the BOOMAP2 program

to be run as a two-step process. This routine then calls PLOTDR

to invoke the plotting routines.

2.2.9.2 PLOTDR

PLOTDR opens the files needed to produce the selected

graphical output. It then calls CONTUR, CPBMTR, CPSSTR, CPINIT,

CPTERM, and SCRPAD to produce the selected output.

2.2.9.3 SCRHFL

SCRHFL is designed to read records from the ray library,

CLIBRY FORTRAN unit 52, and create a temporary file called

SCRCHFL, Fortran unit 32. In doing so the routine also creates a
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temporary file called HOLDF, FORTRAN unit 34. The flight tracks

read from CLIBRY are stored in file SCRCHFL if the flight track

contains caustic rays. If a flight track has a gap of 4.5

seconds or greater it is broken up into several flight segments.

Each has a scratch pad plot generated if it contains caustic

rays.

2.2.9.4 CPBMTR

CPBMTR reads in the boom producing flight tracks from

FORTRAN file 4 and produces a plot file, TAPE11, to be processed

later by GPCP II.

2.2.9.5 CPSSTR

CPSSTR reads in the supersonic flight tracks from file three
and produces a plot file, TAPEll, to be processed later by GPCP
II.

2.2.9.6 CPINIT

This routine initializes TAPEI1 which is used to store the

GPCP II compatible plot files.

2.2.9.7 CPTERM

This routine is used to close file eleven which contains the

plot file for GPCP II.

2.2.10 Contouring Routines (Figure 12)

The following routines are used to calculate the contour

grid, output the contour plots, and to output the supersonic and

boom-producing flight tracks.
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2.2.10.1 CONTUR

CONTUR calls GETINX which returns pointers to the ray

database for a selected flight track. It then calls SCRCHFL
which creates the scrchpad file. CONTUR reads in ray data from

CLIBRY, FORTRAN unit 52, to produce temporary file TEMPFL,

FORTRAN unit 33. TEMPFC contains the rays, sorted on termination

time, to be entered into the contour grid. In producing file

TEMPFL, another temporary file is used called TMP2FL, FORTRAN

unit 35. After a flight track is processed, CONTUR calls GRIDPW

and then looks for another flight track to process. When all the
selected flight tracks have been processed, CONTUR calls CPCONT
which outputs the contour grid to be processed by GPCP II.

2.2.10.2 CPCONT

CPCONT accepts a grid array which it then outputs to TAPEll
which will be processed later by GPCP II to produce the selected

contour plots.

2.2.10.3 GRIDPW

GRIDPW is designed to read data from file TEMPFL, FORTRAN
unit 33, that was created by CONTUR. It then calculates the
slant distance from the aircraft to the ray termination point.
With the slant distance it calculates the weights for each of the

four grid points closest to the ray termination. It then adds
these values to the scratch array and increments the counter
array. It then calls DIVARR when there is an elapsed time of 4.5

seconds.

2.2.10.4 DIVARR

This routine takes the scratch array and divides it by the
counter array and then adds it to the master array which is later

output to CPCONT.

39



Report No. 6489

2.2.11 Scratch Pad Routines (Figure 13)

The following routines are designed to set up the file used

to create the scratch pad plots, select the proper contour

levels, and generate the scratch pad plots.

2.2.11.1 SCRPAD

SCRPAD is designed to read in data from the file, SCRCHFL,

FORTRAN unit 32, created in SCRHFL. It then calls CCONVL,
FNDCNT, CONPTS, PSETUP, PLOTIT, and CLSPLT to output the scratch

pad plots. It also calculates the area for each contour level.

For each scratch pad, three or less contour levels are generated.

2.2.11.2 CCONVL

CCONVL accepts an airay of pressures which it converts to

either PSF or dB. It also selects ten contour levels which will

be searched for in the other routines.

2.2.11.3 FNDCNT

FNDCNT accepts three arrays for each time hack in the flight
segment; they are a pressure array and the x and y location of
the pressure value. It then searches for four or less points in

the pressure array which coincide with the selected contour

level. If it finds a point, it does a linear interpolation to

find the approximate x and y locations for that contour level.

2.2.11.4 CONPTS

CONPTS is designed to connect up the points found in FNDCNT

to form a contour level.
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2.2.11.5 PSETUP

PSETUP sets up the plot page. It plots the aircraft flight

track, flight information, flight identification, maximum

overpressure location, range center, carpet boom level, and map

annotation. It also calculates a map scale.

2.2.11.6 PLOTIT

PLOTIT plots the contour levels one at a time and puts the

area and level of the contour on the scratch pad plot.

2.2.11.7 CLSPLT

The CLSPLT, this routine is designed to create a new plot

page after a scratch pad plot has been generated.
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3.0 ENVIRONMENT

3.1 Hardware

The BOOMAP2 software was designed to execute on Control Data

Corporation (CDC) computers using the NOS 2.4 operating system.

Access to California Computer Products (CALCOMP) General Purpose

Contouring Program (GPCP II) is needed to do contour maps and

flight-track maps. CDC's UNIPLOT Library is needed to do scratch

pad plots. To produce all plots an appropriate pen plotter (that
can be driven by both GPCP II and UNIPLOT) must be attached to

the computer systems.

3.2 Database

3.2.1 input Index and Library files

These two input files contain the aircraft flight
information necessary for the ray tracing calculations.

3.2.1.1 Index File, 'INDEX'

This is a formatted, direct access file. It contains the

mission information and access information necessary to locate

entries in the flight library file (Reference 2).

3.2.1.2 Library File, 'LIBRY'

This is a formatted, direct access file. It contains the
dynamic database for each aircraft flying each mission

(Reference 2).
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3.2.2 Output Index and Library Files

There are two files used for the storing of ray information

after processing. They are CLIBRY and CINDEX. These files are

accessed by the plotting programs to produce focal boom plots and

full contours.

3.2.2.1 Ray Index File, 'CINDEX'

CINDEX is a random access file which contains the

information necessary to uniquely identify each flight. Each
record is 110 characters long. It also contains the addresses in

CLIBRY for the rays and maximum overpressure records.

First record: Format(110)

110 NUMREC: Number of records in the file.

Second record onwards: Format(A16, A8, 12, A10, 18,

18, 12, A6, A8, I10, 110, 110, 110, LI)

A16 Mission name

A8 Date of mission

12 Site number

A10 Site location
18 Starting time of the mission

i8 Ending time of the mission

12 Aircraft type number

A6 Aircraft type

A8 Aircraft tail number

I10 Starting record of the corresponding ray

database in 'CLIBRY' file

I10 Total number of ray records

1i0 Starting record of maximum overpressure

records in 'CLIBRY'

I10 Total number of the maximum overpressure

records
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Li Caustic flag set true if there are any

caustics in the flight.

The range times are in the form Hour, Minute, Second, 1/100

Second.

3.2.2.2 Ray Library File, 'CLIBRY'

CLIBRY contains the ray information for all of the flights.

It is also a random access file and each record is 10 - 100

characters long. Each section of this file consists of three
parts: the header record, the ray records, and the maximum

overpressure records.

In addition to information about the flight, the header

record also contains the altitude of the ground.

The ray records contain all of the pertinent information

about the rays for each super critical time analyzed. The flag

at the start of each record contains either 0, 21, or 11. A zero

indicates that these overpressures are attenuated at the

sidelines. A 21 indicates that this ray has a focus near the

ground and a scratch pad plot has not been produced. The flag

setting of 11 indicates that the ray has no focus, or that the

focus is not near the ground. When the scratch pad plots for

this flight have been processed the 21s are changed to lls.

The maximum overpressure records contain the information

about the ray with the largest overpressure, for each time

processed, that had a focus near the ground.
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First record : Format(I10)

110 ENDREC: Record number of the last record in

the file.

For each aircraft, for each mission segment.

Header record: Format(A16, AS, 12, Al0, A6, AS, F10.2)

A16 Mission name

A8 Date of mission

12 Site number

A10 Site location

A6 Aircraft type

A8 Aircraft tail number

F10.2 Altitude of the ground in meters

Ray records: Format(12, F8.2, 3F8.0, F8.2, 2F8.0,

F8.3, F10.4, F10.4, F10.4)

12 Processing flag

F8.2 Ray emission time in seconds

3F8.0 Range coordinates (x, y, and z) of the

aircraft in meters

F8.2 Ground arrival time of the ray in seconds

2F8.0 Ground coordinates of the ray in meters

F8.3 Emission phi angle

F10.4 Overpressure in pascals

F10.4 SEL

F10.4 Effective aircraft Mach number

Maximum overpressure record: Format(FS.2, 3F8.0,

F8.2, 2F8.0, F10.4, F10.4, F10.4)
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F8.2 Ray emission time in seconds

3F8.0 Range coordinates (x, y, and z) of the

aircraft in meters

F8.2 Ground arrival time of the ray in seconds

2F8.O Ground coordinates of the ray in meters

F8.3 Emission phi angle

Fl0.4 Overpressure in pascals

F10.4 SEL

F10.4 Overpressure calculated using Carlson's

method in PSF
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4
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4.0 PROGRAM MAINTENANCE PROCEDURES

4.1 Conventions

See the program listings for a detailed description of the

variables associated with each routine.

4.2 Verification Techniques

Verification of the code was accomplished by comparison of

the output with that of the TRAPS and FOBOOM programs. In

comparison with TRAPS, overpressures differed by no more than 5%.

These differences were due to the fact that TRAPS and BOOMAP2

calculate the aircraft vectors using different interpolation

methods. The differences with FOBOOM were slightly larger, about

10%. FOBOOM cannot calculate overpressures beyond the focus;

therefore, a detailed comparison was not possible.

4.3 Updating Site and Aircraft Information

There are two routines that define site altitude and

latitude and longitude information. They are GETALT and GETLL.

To add another site to the program, the data statements in these

routines must be modified accordingly.

The subroutine FFUNC contains the aircraft information. In

it are data statements for aircraft type, a K value, aircraft

weight, and aircraft length. A new aircraft type may be added to

the program by placing the appropriate information into these

data statements and altering the dummy values at the end,

accordingly.

The TRAPS subroutine FREAD allows the user to input lift and

area factors for the F-functions. If lift and area inputs are

desired, the calls to FFUNC must be replaced with calls to FREAD.
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For a more detailed description of the input to FREAD see

Reference 5.
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Appendix A
PROGRAM LISTINGS

53



C
PROGRAM BOOMAP2 (INPUT,OUTPUT,TAPE60OUTPUT,

1 TAPES=INPUT)

C

C

C THE BOOMAP2 PROGRAM USES RAY TRACING AND FOCAL ZONE CALCULATION

C TECHNIQUES TO CALCULATE THE SONIC OVERPRESSURES OF A SUPERSONIC

C AIRCRAFT. THE ACTUAL RAY TRACING ROUTINES COME FROM THE T.R.A.P.S

C PROGRAM BY DR. ALBION TAYLOR AND THE FOCAL ZONE CALCULATIONS WERE

C ADDAPTED FROM THE FOBOOM PROGRAM BY KEN PLOTKIN.

C

C

C FOR MORE INFORMATION SEE

C BBN REPORT 6488

C "BOOMAP2 COMPUTER PROGRAM FOR SONIC BOM RESEARCH:

C PROGRAM USERS' MANUAL VOLUME 2 OF 3", JANUARY 1986

C

C

C BOOMAP2 IS WRITEN IN ANSI STANDARD FORTRAN77

C THE "BOOM.MAP", "PARSE", AND "LEXICAL" PORTIONS OF THE PROGRAM

C ARE WRITTEN BY R.D.HORONJEFF AND B.S.LACEY,XONTECH,LOS ANGELES,CA

C DECEMBER 1985

C

C MODIFIED MARCH 1986. - INCLUDES RANGE CENTER LATITUDE & LONGITUDE

C

C THE RAY TRACING DRIVER "RTRACE" AND SUBSEQUENT PROCESSING ROUTINES

C ARE WRITEN BY P.J.DAY AND T.REILLY, XONTECH INC., LOS ANGELES, CA

C MAY 1987

C

C THE CONTOURING AND PLOTTING ROUTINES

C ARE WRITEN BY T.REILLY AND H.SEIDMAN,XONTECH INC.,LOS ANGELES,CA

C MAY 1987

C

C

COMMON /GRID/ GRDXO, XGS, GRDXMX, GRDYO, YGS, GRDYMX,

1 LIMAXO, LIMAYO, LIMBXO, LIMBYO,

2 LIMAX1, LIMAYI, LIMBX1, LIMBYI

C
COMMON /STATS/ STATFG, OOFG, MACHFG, CONTFG, BOOMVL,

+ MACHVL, CONTVL(5,20), CONTYP(5), WIDTH, FFT,

+ SIGNAT, RAYTRC, SCRPAD, SCRPSF, SCRALL

LOGICAL LMFG, LMCFL1, LMCFLO, PLYFG, MRFG, PERFG

LOGICAL STATFG, MACHFG, BCOMFG, CONTFG

LOGICAL RAYTRC, SIGNAT, FFT, SCRPAO, SCRPSF, SCRALL

LOGICAL GPCPFL, GPCPMM, GPCPBM, GPCPCN, RAYINX

COMMON /FLIGHT/NFP,FTIME,FX,FY,FZ,VX,VY,VZ,FMACH,CA



DIMENSION FTIME(1156),FX(1156),FY(1156),FZ(l156)

DIMENSION VX(1156),VY(1156),VZ(1156),FMACH(1156),CA(1156)

C

DIMENSION MX(52), MY(52), MZ(SZ), NM(59), MMC(S9), MME(S9)

DIMENSION MOP(59), NLPK(79), MLCE(79), MLAE(79), MHE(52)

DIMENSION MXY(52,52)

DIMENSION GRIDA(102,102), GRIDS(1O,1O), GRIDT(1O,10)

CHARACTER AMXY(52,52),CBUF-4

C

COMMON /ACIDNT/ ACTYP

CHARACTEM* ACTYP

COMMN /ACWIEG/ ACWT

COMMON /INOEXR/ INOXR

CHARACTER*10 SITELC, TOATE, TTIME, LAT, LONG

CHARACTER*16 MNAME

CHARACTER-8 MOATS, ACTAIL, STARTT, ENOT

CHARACTER*6 ACTYPE

CHARACTER*ZO IOX, IDY, IDZ, IONE, ION, IDMC, IONE, lOOP,

1 IDLPK, IDLCE, IDLAE

CHARACTER*70 TITLE

C

COMMON /UNITS/ WTUNWIT,HTUNIT

CHARACTER*8 WTUNIT, HTUNIT

C

COMMON /GROUJND/ GLAYER,ZGRND,CGRNO,UGRNO,VGRNO,REFLFC

INTEGER GLAYER

C

REAL MACH, MACHVL

INTEGER CONTYP

C- EQUIVALENCE TO SAVE SPACE

C

C

C

C GET THE TIME AND DATE

C

C TDATE a DATE()

C TTIME zTIME()

HTUNIT z 'FT'

WTUNIT - 'KG'

P1 3.1415926535

FTDELM =999999.

TWOPI =2.0 * P1

STATFG m.FALSE.

MACHFG =.FALSE.0

BOOMFG =.FALSE.



CONTFG x FALSE.

RMSHE 2 0.

RMSI4N a 0.

RMSEMN a 0.

DO 8 la1,20

DO 8 j=1,5

8 CONTVL(J,I) v 0.

C

C ZERO THE STATISTICAL MATRICES

C

DO 12 1u1,tdX

100() - 0

12 NY(I) s 0

D0 13 Ial,NZ

MHE(I z 0

13 MZ(I) z 0

DO 14 Iul,NM

MM(I) - 0

MMC(I) x0

14 MME(I z 0

DO 15 IMlNo

15 140P(I z 0

DO 16 I.1,NL

MLPK(I) a 0

MLCE(I z 0

16 MLAE(I) a 0
DO 17 Isl,NX

00 17 Jml,NY
17 MXY(I,J) z0

C

C GET USER SUPPLIED INPUT DIRECTIVES

C

CALL PARSE(TITLE, PERFG)

IF (PERFG) STOP -- INPUT DIRECTIVE SYNTAX ERROR *

C

C INITIALIZE POINTERS AND COUNTERS

C

FTINC z1.0

NMTCH a 0

NSUP a 0
NSUB z0

NICOM x0

LINCNT a 0

TSECS za0

TSECR - 0.

NME x 0

NCE a 0

NMET z 0

NCET =

C
C

C OPEN INDEX AND LIBRARY FILES

C



OPEN (1, FILExINDEXI, STATUSz'OLD', ACCESS=IDIRECT',

1 FORMuIFORMATTEDI, RECL=98, BLANK=tNULLI)

OPEN (2, FILEalLIBRY', STATUS='OLO', ACCESSx*DIRECT',

1 FORMulFORMATTEO', RECL=70, BLANK=NULL')

OPEN(3, FILE-.FIL3')

OPEN(4, FILE-'FIL4')

OPEN(7, FILEx'FIL71)

OPEN(1Z, F!LEa' F 11'

OPEN(20.FILEm'SGNAT')

C

C OPEN CONTOUR INDEX AND LIBRARY FILES

C

OPEN (51, FILEmICINDEXI, STATUSa'UNKNOWI, ACCESS='DIRECT',

1 FORMz'FORMATTED', RECLallO, BLANK='NULLI)

OPEN (52, FILE-'CLIBRY', STATUSa'UNKNOWd', ACCESSzDIRECTI,

1 FORMa'FORMATTED', RECLxllO, BLANK=INULLI)

OPEN (5O, FILEs'RAYDAT' ,STATUSalUNKNOWNI)

RAYINX a .FALSE.

C

C...................-TOP OF LOOP...................-

C

C GET THE NEXT ENTRY FROM THE LIBRARY INDEX

C

40 CALL GETREC (NSTREC, NREC, NSUREC, MRFG, Il)

INDXR a 11

C

C CHECK FOR END OF MATCHING RECORDS

C

IF (MRFG) GOTO 500

IF (NREC.LE.O) GOTO 40

C

C READ TINE HISTORY FROM DISK TO MEMORY

C

50 NMTCH a NMTCH + 1

SECS a 0.

SECS a 0.

IR a NSTREC

READ (2,2001,RECIR) MNAME, MDATE, STARTT, ACTYPE, ACTAIL

IR a IR + 1
READ (2,2002,RECuIR) SITELC, MSEG

IR x IR.1

C

C FIND OVERPRESSURE FACTOR AND WEIGHT IN KG

C

CALL OPFIND (ACTYPE, OPFACT, ACWT)

ACTYP a ACTYPE

IF (OPFACT .EQ. 0.0 .OR. NSUREC .LE. 1) GOTO 70

C

C LOOK UP TEST RANGE ALTITUDE, LATITUDE AND LONGITUDE

C

CALL RNGALT (SITELC, RZP4IN)

CALL RNGLL (SITELC, LAT, LONG)

ZGRND = RZMIN

C



c- INITIALIZE RAY TRACING ROUTINES
C

CALL SETUP

C

C READ FLIGHT TIME HISTORY INTO ARRAY

C

NFP a WREC - 3

IF (NFP .LE. 1) GOTO 70

IF (NFP .GT. 1156) STOP2

DO 60 1=l,NFP

READ (2,2003,REC=IR) FHR, FMIN. FSEC, FMACH(I), FX(I),

1 FY(I), FZ(I), CA(I), VX(I), VY(I), VZ(I)

IR a IR + 1
FTIME(I) a FHR*3600. + FMIN60. + FSEC/IO0.

60 CONTINUE

C

C READ FINAL RECORD

C

70 IR a NSTREC + NREC 1 1

READ (2,2004,REC=IR) ENDT, NRECD, NMACH

IF (OPFACT .EQ. 0.0 .OR. NSUREC .LE. 1) THEN

NSUB a NSUa m 1

GOTO 310

ENDIF

C

C GO THRU THE FLIGHT AT ONE SECOND INTERVALS

C

C

C

IF (NFP .LE. 1) GO TO 40

FTO = FTIME(1)

FTN z FTIME(NFP)

C

C PRESET CURRENT MACH .GT. 1.0 AND MACH .GT. CUTOFF

C AS .FALSE.

C

LMFG a .FALSE.

LMCFL1 z .FALSE.

C
JO = 2

FT 2 FTO

105 DO 110 JuJO,NFP

10 J • I

IF (FT .LE. FTIME(J)) GO TO 115

110 CONTINUE

C

C RAN OUT OF DATA POINTS, ALL DONE WITH THIS FLIGHT

C

WRITE (3,3001) FTDELM

WRITE (4,4001) FTDELM

GOTO 300

C



115 JOA 10 *1

FTI0 a FTIME(I0)

FTJO a FTIME(JO)

C REMEMBER MACH STATUS AND LATERAL BOOM PROPAGATION

C POINTS OF PREVIOUS DATA POINT ONE SECOND AGO

C

LMCFLO LI4CFL1

C ELXO sELX1

C ELYO ELYI

C ERXO ERXI

C ERYO ERYI

XCO a XC

YCO z YC

C IXO x IX

C syc a By

HEO a HE

DYCO a DYC

C OLATO D LAF

XLCEO aXLCE

C

C TEST FOR 5.0 SECOND OR GREATER GAP, IF TRUE ASSUME

C A/C WENT SUBSONIC IN THE INTERIM

C

IF ((FTJO-FTIO) .LE. 5.0) GOTO 117

IF (LMFG) WRITE (3,3001) FTOELM

LMFG z .FALSE.

IF (LMCFL1) WRITE (4,4001) FTDELM

LMCFL1 a.FALSE.

FT - FTJO + 0.01

GOTO 105

C

C ELSE CALCULATE NEXT X-COORD, Y*COORD, Z-COORD, CLIMB ANGLE,

C M ACH #, GAMMA, HEIGHT ABOVE GROUND

C
117 CONTINUE

XC z (FX(JO) FX(10))*(FT - FTIO) / (FTJO - FTI0) + FX(IO)

YC = (FY(JO) FY(rO))*(FT - FTIO) / (FTJO - FTIO) + FY(IO)

ZC s(FZ(JO) -FZ(1O))*(FT - P710) / (PTJO -FTIO) + FZ(IO)

XCA z (CA(JO) -CA(10)) * (FT - P710) / (FTJO - F710) + CA(I0)

XMT a (FMACH(JO) -FMACH(10)) * (FT - FTIO) / (FTJO -P710)+

1 FMACH(I0)

CALL SOUNO(ZC,CO)

VXC s(VX(JO) -VX(10))*(FT-FTIO) / (FTJO - PTIO) + V)((I0)

VYC z (VY(J0) -VY(1O))*(FT-FTIO) / (FTJO - FTIO) + VY(10)

VZC =(VZ(JO) .VZ(10))*(FT-FTIO) / (FTJO - FT0) + VZ(10)

VEL =(VXC'Z2 + VYC*2 + VZC"*2)**0.5

XM =VEL/CO

GAMMA sXCA *1.745329E-2

HG = RZM1N

HA 2ZC



H aHA - G

IF (XNT -1.) 120, 23, 25
C

C FOR MACH NO. TELEMETERED FROM A/C, XMT

C

C IF CURRENT MACH # LESS THAN 1

C

23 NMET a MET+ I

GO TO 120

C

C IF CURRENT MACH 0 GREATER THAN I

C

25 NMET s NMET + 1

XMET x 1. / (SIN(GAMKA + ATAN(l./SQRT(XMT*2-1.))))

XMCT a EXP (4.033E-6 * ANIN1(HA,35300.))

IF (XMET .LE. XMCT .OR. XMT .E. XMCT) GO TO 120

C

C IF CURRENT M4ACH # GREATER THAN CUTOFF

C

NCET a NCET + 1

C

120 IF (XM -1.) 122,123,125

C

C FOR MACH NO. CALCULATED FROM VELOCITIES.

C

122 IF (LMFG) WRITE (3,3001) FTDLJ4

LMFG a JALSE.

IF (LI4CFL1) WRITE (4,4001) FT0ELM

LMCFL1 a .FALSE.

GOTO 290

C

C IF CURRENT MACH 0 BETWEEN 1 AND CUTOFF

123 WRITE (3,3001) XC, YC

NME M ME + I

SECS SECS + FTINC

LMFG = TRUE.

124 IF (LMCFL1) WRITE (4,4001) FTDELM

LMCFL1 2 .FALSE.

GOTO 290

C

C IF CURRENT MACH 0 GREATER THAN 1

c

125 XME a 1. 1 (SIN(GAMMA + ATAN(1. / SORT(XM**2 1.))))

XMC z EXP(4.033E-6 *AMIN1CHA, 35300.))

LMFG mTRUE.

WRITE (3,3001) XC, YC

NME = ME + I

SECS =SECS + FTINC

IF (XME .E. XMC .OR. XM .LE. XMC) GO TO 124

C

C IF CURRENT MACH # GREATER THAN CUTOFF



C

LP4CFL1 a .TRUE.

WRITE (4,4001) XC, YC

SECS SECS + FTINC

XKDlC =2. +4.53E-6 * HA

IF (HA .GT. 35300.) XKDlC 2.3929 -6.6E-6 HA

C

130 XND = 0.22 + 1.6E-6 *HA

XKD = XKDlC +(1.04 -XKDlC) ((XME XMC) /(X14E -1.)) XNO

OX aXKD * H / SORT(XME**2 -1.)

DYC a H *((l.+XMC) / XM) *SORT((XM**2 - XIC**2) / XMC'02-1.))

HE a H *COS(GAW#A) +DX *SZN(GAMMA)

DA u (1. -6.8756E-6 * HA) 5.2559

DG = (1. 6.8756E-6 * H ) *5.2559

OP z (8.4E3 * SQRT(DA*DG) *(XM2 -1.) 0.125) /HE 0.75

OP =OP * OPFACT

C

XLPK a 20. * ALOG10(OP) + 127.6

XLCE -XLPK -26.0

XLAE a 188.7 *ALOG(XLPK) - 825.6

C

C UPDATE RMS VALUES

C

RMSHE zRMSHE + HE*HE

RMSMM a RI4SIN + XM*XM

RMSCMN = RP4SCIN + XMC*XMC

RMSE?4N z RMSEMH + XME*XME

C UPDATE STATISTICAL MATRICES

C

IX = IFIX((XC - RXMIN) / RXCL) + 2

IX = MAXOCHINOCIX, NX), 1)

IY zIFIX((YC -RYMIN) / RYCL) + 2

IY - MAXO(MINO(IY, MdY), 1)

IZ = IFrX((ZC - RZMrN) / RZCL) + 2

IZ 3 14AXO(MZNO(IZ, NZ), 1)

IHE xIFIX(CHE - RHEHIN) / RHCL) + 2

IHE a MAX0(141NO(IHEMH), 1)

IN = IFIX((XM - RMMIN) / RMCL) + 2

IM z MAX0(MINO(IM, NM), 1)

IMC =IFIX((XMC - RMt4IN) / RMCL) + 2

IMC a MAXO(MINO(IMC, MM), 1)

IME a FIX((XME - R#MLN) / RMCL) + 2

IME a MAXO(MINO(IME, MM), 1)

IOP = IFIX((OP - ROMIN) / ROCL) + 2

IOP = MAX0(MINO(IOP, NO), 1)

ILPK = IFIX((XLPK - RLPMIN) / RLCL) +2

lLPK = PAXO(MINO(ILPK, NL), 1)

ILCE = IFIX((XLCE -RLCI4IN) / RLCL) + 2

ILCE = MAXOCHINOCILCE, NL), 1)

[LAE =IFIX(CXLAE - RLAMIM) / RLCL) + 2

[LAE = AXO(MINO(ILAE, NL), 1)

C

MXY(IX,IY) = MXY(IXIy) + I



MXCIX) aMX(IX) + 1

14Y(!Y) 2 MYCIY) + I

MZ(IZ) a MZ(IZ) +

MHE(IME) a KE(IHE) + 1

M4CM) 2 MO(M) + I

MMC(IMC) z MCCIMC) +

MNE(IME) = MME(IME) + 1

ROP( lOP) z MOP(IOP) + 1

MLPKC(ILPK) zMLPK(ILPK) + 1

MLCECILCE) aMLCE(ILCE) + I

MLAE(ILAE) zMLAE(ILAE) + 1

NCE NC! E

290 FT 2FT + FTINC

GOTO 105

300 IF (SECS .GT. 0.0) THEN

NB0OM a NBOOM + 1

END IF

IF (SECS .GT. 0.0) THEN

NSUP sNSUP + 1

END IF

C

310 IF (LIMCNT .GE. 0) THEN

LINCNT x -50
WRITE (6,6001) TITLE

END IF

C

LINCMT z LrkCMr + i

WRITE (6,6002) NMTC4, MNAME, MDAT!, SITELC,

1 STARTT(1:Z), STARTT(3:4), STARTT(5:6), STARTT(7:8),

2 ENDT(1:2), ENDT(3:4), ENDT(5:6), ENDT(7:8),

3 ACTYPE, ACTAIL, SECS, SECS

TSECS a TSECS + SECS

TSECS a TSECS + SECB

C

C ...................................................................

C- CALL RAY TRACING ROUTINES

c

7878 CONTINUE

IF (.NOT.RAYTRC) CALL MTACE

C............................................... ....................

GOTO 40

C

C

500 CONTINUE

C
C REPORT TOTALS

C

WRITE (6,6003) NSUP, TSECS, TSECS, NBOOM

WRITE (6,6004) MME, NCE, MMET, MCET



C

C

IF ((.NOT. STATFG) O0R. (SCC .2Q. 0.0)) GOTO 600

C

C PRINT STATISTICAL SUMMARY

C

FNCE xFLOATOCE)

RMSHE a SQRT(RMSHE/F4CE)

RI4SMN a SORT(RMSMN/FNCE)
RMSCMN a SORT(RMSO4N/FNCE)

RMSEMN a SQRT(RMSEMN/FNCE)

C

WRITE (6,6000)

WRITE (6,6012) TITLE

WRITE (6,6010) lOX, RXMIN, RXCL, MX

WRITE (6,6010) IDY, RYMIN, RYCL, MY

WRITE (6,6010) IDZ, RZMIN, RZCL, MZ

WRITE (6,6014) IONE, RHEMIN, RHCL, RMSHE, MHE

WRITE (6,6014) 1DM, RMMIN, RMCL, RMSMN, MM

WRITE (6,6014) IDMC, Rt4MIN, RMCL, RMSC4N, MMC

WRITE (6,6014) IOME, RMMIN, RMCL, RMSEMN, MME

WRITE (6,6010) IDOP, ROMIN, ROCL, MOP

WRITE (6,6010) IDLPK, RLPMIN, RLCL, MLPC

WRITE (6,6010) IOLCE, RLCIN, RLCL, MICE

WRITE (6,6010) IDLAE, RLAMIN, RLCL, MLAE
WRITE (6,6011) NME, NCE

C

Do 831 li a 1,52

DO 832 1K x1,NY

IF (MXY(I.J,IK).EQ.D) THEN

AJ4XY(IJ,IK)

ELSE

WRITE(C8LJF,1(14)1) MXY(IJ,]K)

READ(CSUF, (A4)1) AMXY(IJ,IK)

ENDIF

832 CONTINUE

831 CONTINUE

WRITE (6,6000)

WRITE (6,6010) IDX, RXMIN, RXCL

WRITE (6,6010) IDY, RYMIN, RYCL

DO 510 .Yzl,NY

IY * Ny - JY + 1

510 WRITE (6,6021) IY, (M4XY(IX,IY), IX=1,30)

WRITE (6,6000)

WRITE (6,6010) IOX, RXMIN, RXCL
WRITE (6,6010) tOY, RYMIN, RYCL

00 $20 Jy1l,NY

lY a Ny -JY + 1

520 WRITE (6,6021) IY, (MXY(IX,IY), IX=31,NX)

C

c SET FLAGS FOR VARIOUS GPCP OUTPUTS

C

600 CONTINUE

GPCPMH *MACHFG



GPCPSM a OOMFG

GPCPCN z CONTFG

GPCPFL a GPCPM4H .OR. GPCP8M .OR. GPCPCN

CLOSE(C5 1)

CLOSE( 52)

CALL STOREC(TITLE,GPCPFL, GPCPMH, GPCPSM)

WRITE (6,6000)

STOP

C

C FORM4AT STATEMENTS
C

2001 FORM4AT (A16, AS, AS, A6, AS)

2002 FORM4AT M.X AlO, 2X, 12)

2003 FORMAT MZ, 2F2.0, F4.0, F6.0, 3F8.0, F6.0, 3F6.0)

2223 FORMAT (2X,12.2,2X, 2F3.0, F5.0, F8.2, 3F10.2, F8.2, 3F8.2)

2004 FORMAT (AS, 218)

C

3001 FORMAT (2F1O.O)
C
4001 FORMAT (2F1O.O)

6000 FORMAT (lHi)

6001 FORMAT (1' // ' ', 1OX, 'TITLE: ', A70 i

1 ' ,58X, 'STARTING FINISHING'I

2 ' ,35X, 'MISSION SITE TIME TIME

3 A/C A/C SUPERSONIC Boom' /

4 ' , 12x, 'No MISSION NAME DATE LOCATION HR

5 MN SECS HR MN SECS TYPE TAIL NO TIME (SEC) TIME (SEC)'/

6 1 ', IOX, I'.................. ........

7............... ..........................- -------..........

8')

6002 FORMAT (' ', lox, 15, 2X, A16, 2X, AS, 2X, A10, 2(2X, A2, ''

I A2, ':', A2, '.', A2), 2X, A6, 2X, AS, 2X, F7.1, 5X,

2 F7.1)

6003 FORMAT ('0', 101X, ' .............

1 ' ', 17X, 'NUMBER OF SUPERSONIC SORTIES(FLIGHTS):', 15,

2 33X, 'TOTAL:', F9.1, 3X, F9.1

3 ' ,17X, 'NUMBER OF BOOM PRODUCING SORTIES(FLIGHTS):',15)

6004 FORMAT ('0', 17X, 'USING MACH NO CALCULATED FROM GROUND'

1 , 'VELOCITIES',!

2 ,' ',21X,'TOTAL SUPERSONIC TIME =1,110,1 SECONDS',/

3 ,' ',21X,TOTAL BOOM PRODUCING TIME =',IlO,' SECONDS',/

4 ,'',17X,'USING TELEMETERED MACH NO CALCULATED FROM AIRSPEED',/

5 '',21x,'TOTAL SUPERSONIC TIME %',110,1 SECONDS',/

3 ,' ,21X,'TOTAL BOOM PRODUCING TIME w',I1O,' SECONDS',/)

6006 FORMAT OiNO, INON-SUPERSONIC A/C')

6010 FORMAT (iHO, lOX, A20, ' LOWER BOUND CELL 2 =', F10.1,

1 1 CELL SIZE =1, F9.3 / (1H , lOX, 2015))

6011 FORMAT OIHO, lOX, 'TIME GREATER THAN MACH 1.0 (SEC) =', 16,

1 ' TIME GREATER THAN CUTOFF MACH NO (SEC) =', 16)

6012 FORMAT OlH , lOX, 'TITLE: ', A)

6014 FORMAT (iHO, lOX, A20, ' LOWER BOUND CELL 2 F, 10.1,

1 ' CELL SIZE F, 9.3, ' RMS :,F9.3



2 (IN *lox, 2015))
6021 FORMAT (IN ,2X, 15, ZX, 3014)

6901 FORMAT (OHO, 13F10.O / IN , 4F10.O, 3F10.5)

6902 FORMAT (mol, 'XPLY/YPLY', 8515.7)

6903 FORMAT ('0', *XTR/YTR', 6015.7)

6904 FORMAT (1 ', 'XBMIWIYBMIN', 2E15.7,

1 ' XBMAX/YBMAX', 2E15.7)

6905 FORMAT (' ', 'V12VlG/IGV13/V23V2G/V2GV21', 4515.7)

6906 FORMAT (1 ', 'ANG21G/ANGG13', 2E15.7)

6907 FORM4AT (' ', 1ANG32GIAANGG2I-, 2115.7)

6908 FORMAT (' ', IXBM/XBD', 2E15.7)

6909 FORMAT (' ', 'GPX/GPYX/GPY', 3E15.7)

6910 FORMAT (' ', 'OLATO/DYC0/NEO/XLCEO/XLCE1, 5515.7/

1 ' ', 'DLAT/DYC/HE/XLCE/XLCE2', 5E15.7I

2 ' ', 'ALPHA/BETA/XLCEGR', 3U15.7)

6920 FORMAT (11, 5x, 2515)
6921 FORMAT (0'-, 14, lx, 25F5.1)

C
C
C DATA STATEMENTS

C
DATA lox, JOY, 102 / 'X-COORO', 'Y-COORD', '2-COORD'

DATA IDNE, 1DM /'EFFECTIVE HEIGHT', 1'MACH NUMBER' /

DATA IDMC, IONS / CUTOFF MACH NO.', 'EFFECTIVE MACH NO.'I
DATA lOOP, IDLPK /'OVERPRESSURE (PSI), 'PEAK LEVEL'/

DATA IDLCE, IDLAE 'C-LEVEL', 'A-LEVEL'/

C

DATA MX, NY, NZ, MM, NM, ML, No / 52, 52, 52, 52, 59, 79, 59/
DATA RXMIN, RXCL / -132000., 5280. /
DATA RYMIM, RYCL / *132000., 5280. /

DATA RZMIN, RZC. / 0., 1000. /

DATA RHEMIN, RNCL / 0., 1000. /

DATA RMMIN, RMCL / 1.00, 0.02 /

DATA ROMIN, ROCL / 0.0, 0.25 /

DATA RLPMIN, RLCMIN, RLAMIN, RLC. 115.0, 90.0, 80.0, 0.5/

C
END



SUBROUTINE SOUND (ZC,CO)

C

C ROUTINE TO OBTAIN SPEED OF SOUNDC0 (FT/SEC), AT ALTITUDE ZC,(FT)

C

COM14ON /ATMSPN/ GAM*C,U,VDCDZ,DUDZ,DVDC,D2CDZ2,D2UDZ2,D2VDZ2,RHO

C

ZCN a 0.3048 * ZC

CALL FNDLYR (ZCM,1)

1 CALL AIR (ZC4)

CO -C I0.3048

RETURN

END



C

C

SUBROUTINE OPFIND (ACTYPE, OP FACT, ACJT)
C
C ROUTINE TO LOOK UP A/C OVERPRESSURE FACTOR

C

CHARACTER*6 ACTY~PE, ACTABL(30)

C

REAL OPFACT, OPTABL(30), AC1WT, WTABL(30)

C

C

OPFACT z0.0

C

DO 20 1=1,30

IF (ACTABL(I) .EQ. ')RETURN

IF (ACTYPE .ME. ACTABL(I)) GOTO 20

OPFACT 2OPTABL(I)
ACWT aWTA8L(I)

RETURN

20 CONTINUE

RETURN

C

C

DATA ACTABL / 'A-41, IA-61, 'A-71, 'A-10', 'AV-8', IF-41,

1 'F-51, 'F-85, 'F-14', 'F-151, 'F-161, IF-18',
2 'F-104', IF-106', 'F-111', 'OV-101, 14*1 1 1

C

DATA OPTABL / 1.0, 1.0, 1.0, 1.0, 1.0, 0.93,
1 0.76, 0.86, 1.00, 1.00, 0.80, 0.91,
2 0.89, 1.08, 1.11, 1.0, 14*1.0/

C

DATA WTABL I1.0, 1.0, 1.0, 1.0, 1.0, 1.0,

1 1.0, 1.0, 1.0, 1.0, 16040.0, 1.0,
2 16040.0, 1.0, 1.0, 1.0, 14*1.0/

END



C

SUBROUTINE RNGALT (SITLC, RZMIN)

C

DIMENSION SITE(20), SITALT(20)

C

CHARACTER*10 SITE

CHARACTER*(*) SITLC

C

C

DO 20 1-1,20

RZI4IN a SITALTMI

IF (SITEl) .EQ. ' )RETURN

IF (SITLC .EQ. SITE(I) RETURN

20 CONTINUE

C

RZMIN = 0.

RETURN

C

C

DATA SITEI'OCEANA', #TYVNDALL', 'LUKE', IWOLLONAN', 'NELLIS'

1 ,'YUMA','LLLLI,'LBBB',198881,'TTTTI, 10*1 1 /

DATA SITALT / 0.,O.,750.,4500.,5500.,800.,1000.0,10000.0,

1 3800.0, 0.0, 10*0./

END



C

C
SUBROU.TINE RNGLL (SITLC, LAT, LONG)

C

DIMENSION SITE(20), SITLAT(2O), SITLON(20)

C

CHARACTER*10 SITE, SITLAT, SITLON, LAT, LONG

CHARACTER*(*) SITLC

C

C

00 20 1=1,20
LAT z G STLAT (

LONG a SITLONE) A

IF (SITE E, TEQ. ') RETURN

IF (SITLC EQ. SITEC) RETURN

20 CONTINUE

C

LAT = T

LONG a

RETURN

C

C

DATA SZTE/'OCEANA', 'TYNDALL', 'LUKE', 'HOLLcOIAN', 'NELLIS'

1 ,'YUMA',14*1 I /

DATA SITLAT/' 36 00.0 N',' 29 32.0 N',' 32 23.48N',' 33 48.0 N'

I ,' 36 50.29N',' 32 29.249
1
,14*

1 
UNKNOWN 1 /

DATA SITLON/' 75 10.0 W',' 84 37.0 W','113 15.0 W','106 25.0 W'

1 ,'115 25.36W','113 52.56W',14*' UNKNOWN ' /

END



REAL FUNCTION DISADJ (DLAT,DYC, HE)

C

C

C FUNCTION TO CALCULATE DISTANCE ADJUSTMENT IN D8

C FROM THE EFFECTIVE HEIGHT (HE) TO A LATERAL

C SIDELINE POINT AT A DISTANCE (DLAT) FROM

C THE FLIGHT TRACK

C

C

DISRAT aSORT(DLAT**2 +HE**Z) / DYC

HEDY'C =15. *ALCGIO(HE/DYC)

C

IF (DISRAT .LT. 0.8) THEN

DISADJ - -15. * ALOG10(DISRAT) + HEDYC
RETURN

C

ELSEIF (DISRAT .LT. 1.0) THEN

DISADJ = 118.1885 * ALOG10(DISRAT) - 10. + HEDYC

RETURN

C

ELSE

DISADJ =-25. 'ALOG10(DISRAT) -10. + HEDYC

RETURN

ENDIF

C

END



C

C

SUBROUTINE GETALF (X,Y,XG,YGALPHA,BETA)

C

C SUBROUTINE TO CALCULATE ALPHA AND BETA FACTORS

C FOR EXPOSURE LEVEL INTERPOLATION

C

C

DIMENSION ALF(2), X(4), Y(4)

LOGICAL FG1, FG2

C

C

P = Y(3) Y(4)

Q = X(2) X(1) - X(3) + X(4)

R = X(3) X(4)

S = Y(2) Y(1) Y Y(3) + Y(4)

T = X(1) X(4)

U = Y(4) YG

V = Y(1) Y(4)

W z X(W) XG

C

A z P*Q R*S

B = P*T * QU - R*V - S*w

C = U'T W*V

IF (ABr(A) .LE. I.E-6) THEN

ALF(1) = -C/8

ALF(2) = 0.0

GOTO 30

C

ELSE

RAD z B**2 -4.0-A-C

C IF (RAD ,LT. 0.0) STOP91

IF (RAD .LT. 0.0) RAD = ABS(RAD)

RAO = SQRT(RAD)

ALF(1) a (-B + RAD) / (2.*A)

ALF(2) a (-B - RAD) / (2.A)

GOTO 30

C

ENDIF

C

30 FG1 (ALF(1) GE. 0.0 .AND. ALF(1) .LE. 1.0)
FG2 = (ALF(2) ,GE. 0.0 .AND. ALF(2) .LE. 1.0)

C

IF (FG1 .AND. FG2) GOTO 40

IF (FG1) ALPHA = ALF(1)

IF (FG2) ALPHA = ALF(2)

GOTO 60

40 DO 50 I=,2

YA 
= 

Y(4) + ALF(I) * (Y(3) Y Y(4))

XA = X(4) + ALF(I) * (X(3) - X(4))



YB a Y(1) + ALF(I) * (Y(2) Y(1))

X8 a X(l) + ALF(I) * (X(2) " X(l))

IF (YB .EQ. YA) THEN

IF (YG .NE. YA) GOTO 50

ELSE

Z 6 (YG'YA)/(YB-YA)

IF (Z .LT. 0.0 .OR. Z .GT. 1.0) GOTO 50

ENDIF

C

IF (XB .EQ. XA) THEN

IF (XG .ME. XA) GOTO 50

ELSE

Z 2 (XG-XA)/(XB-XA)

IF (Z .LT. 0.0 .OR. Z .GT. 1.0) GOTO 50

ENDIF

ALPHA a ALF(G)

GOTO 60

50 CONTINUE

STOP92

C

60 YBMYA a ALPHA ' S + V

XBMXA a ALPHA 
•
Q + T

IF (ABS(YBNYA) .GT. ABS(XBMXA)) THEN

BETA a (TG " ALPHA*P " Y(4)) / YSMYA

GOTO 70

ELSE

BETA n (XG - ALPHA*R X(4)) / XBMXA

GOTO 70

EMOIF

C
70 ALF1 = ALF(1)

ALF2 z ALF(2)

RETURN

C
END



C

C

SUBROUTINE MAKETR (X, Y, XT, YT)

C

C SUBROUTINE TO MAKE TWO TRIANGLES OUT OF A

C FOUR-SIDED POLYGON

C

C

DIMENSION X(4), Y(4), XT(3,2), YT(3,2)

C

X1 a X(1)

X2 x X(2)

X3 a X(3)

X4 a X(4)

Y1 a Y()

Y2 a Y(2)

Y3 x Y(3)

Y4 a Y(4)

C

C ADJUST POINTS SO SLOPES CAN'T BE INFINITE

C

IF (ABS(X2 Xl) ,LT. 0.01) X2 a X2 + 0.1

IF (ABS(X3 " X4) .LT. 0.01) X3 - X3 + 0.1

IF (ASS(X2 - X3) .LT. 0.01) X3 a X3 + 0.1

C

FM7 z (Y2 - Yi) / (X2 - Xl)

FB1 s YI FM1*XI

FM2 z (Y3 Y V4) / (X3 - X4)

F82 z Y3 FM2*X3

IF (FM1 .EQ. FM2) GOTO 40

XC z (FBI - F92) / (FM2 - FM1)

YC z (FM2*FBi - FMI*FB2) / (FM2 FM1)

TEMPI a (XC X) / (X2 X1)

IF (TEMPI .GE. 0.0 .AND. TEMPI .LE. 1.0) THEN

XT(1,1) = XI

YT(I,I) z YI

XT(2,1) x XC

YT(2,1) s YC

XT(3,1) = X4

YT(3,I) = Y4

XT(l,2) = x3

YT(1,2) z Y3

XT(2,2) a XC

YT(2,2) = YC

XT(3,2) = X2

YT(3,2) = Y2

RETURN

ENDIF

V12V14 = (X2-XI)*(Y4'Yl) (Y2-Yl)*(X-XI)



V23V21 a(K3-X2)*(Y7172) (73-72)*(Xl.x2)

'/34V32 w(x4-x3)*(Y2-Y3) (Y4-Y3)*(X2-X3)

V41V43 x (X1*X4)*(Y3-Y4) (Y1.74)*(X3-X4)

C

V12V14 s SIGN(l.,VlZY14)

V23V21 s SIGN(l.,vZ3v2l)

V34V32 sSIGN(l.,V34V32)

V41V43 % SIGN(1.,V41V43)

C

VSU4 z V12V14 + V23V21 +V34V32 + V41V43

IF (ABS(VSUM) .EQ. 4.) 0070 40

C

If (VSUJ4 .0T. 0.) 0070 30

V12V14 a *V12Vl4

V23V21 z -V23V21

V34V32 - -V34V32

V41V43 c -V41V43

c

30 IF (V12V14 EQ0. -1. .OR. V34V32 .EQ. -1.) GOTO 60

IF (V23V21 .EQ. -1. .OR. V41V43 EQ0. -1.) 0070 50

STOP93

c

40 013 a((X3.X1)**2 + (Y3-Yl)**2)

D24 a ((X2X4)**2 + (Y2-Y4)**2)
c

IF (D24 .GT. 013) 0070 60

50 X7(1,1) Xl

Y7(1,1) x 71

XT(2,1) xX2
77(2,1) 2 Y2

XT(3,1) = X4

YT(3,1) 7 4

XT(1,2) n X2

Y7(1,2) x Y2

XT(2,2) a X3

77(2,2) a 73

XT(3,2) 2 A4

77(3,2) a Y4

RETURN

C

60 XTe1,1) m X1

XT(2,1) 2 X2

77(2,1) =72

XT(3,1) a X3

77(3,1) a 73

XT(1,2) zXl

77(1,2) a 71

XT(2,2) =X3
YT(2,2) =Y

XT73,2) = X4

YT(3,2) = Y4

RETURN

c



END

I

S

S

S



BLOCK DATA DICK

C

COM4ON /GRID/ GROXO, XGS, GRDXMX, GROYO, YGS, GRDYMX,

1 LII4AXO, LIP4AYO, LIM8XO, LIP4SYO,

2 LIP4AX1, LIMAY1, LIMBXI, LIMBY1

C

DATA GROXO, XGS, GRDXMX / -126250., 2500., 126250. /

DATA GRDYO, YGS, GRDYMX / -126250., 2500., 126250. /

END



.. ... .. . 1 1 .1 I I P I + I

U-- MODULE NAME: LEXPACK

*° MODULE TYPE: PACKAGE

U.. OVERVIEW:

..-

- THIS PACKAGE IS USED TO PERFORM THE LEXICAL ANALYSIS NECESSA

- FOR PARSING. THE MAIN PURPOSE FOR COMBINING THESE PROCEDURES IN

-*- THIS PACKAGE IS TO REDUCE THE SCOPE OF DATA COMMUNICATION TO THE

*-- SUBROUTINES CONTAINED IN THE PACKAGE.

*-- INTERFACE:

U-- GETOKN ( Pl, P2, P3

U..

P1 ::z [CHARACTER *(*)] STRING COMPOSING THE TOKEN

P2 ::= [INTEGER] LENGTH OF THE CHARACTER STRING

P3 [:= [INTEGER] VALUE OF THE TOKEN
U..-

" INTERNAL SUBROUTINES & FUNCTIONS:
..

GETLIM() ; READS ONE LINE FROM SOURCE FILE

-- GETCHR() ; RETURNS THE CURRENT INPUT CHARACTER FROM BUFFER

ADOCHR() ; ADDS CURRENT INPUT CHARACTER TO THE TOKEN STRING

FILEDT() ; NON-EXECUTABLE- INITIALIZES FILE UNIT NUMBERS
..

-- PROGRAMMER: BRUCE B. LACEY

U'- - DATE : 10-OCT-85

U.- REVISIONS
..

U'- SHARED DATA:

BLOCK DATA FILEDT

COMMON /IOCOM/ INFILE, LISTFL

INTEGER INFILE, LISTFL

DATA INFTLE /5/, LISTFL/6/

END

0



S.............................................................. .........

o. MODULE NAME: LEXPACK\GETLIN

MODULE TYPE: SUBROUTINE
S.

OVERVIEW:

THIS SUBROUTINE IS USED TO FILL THE INPUT BUFFER WITH ONE LI

OF SOURCE CODE FROM 'INFILE'. THE LINE OF CODE IS THEN ECHOED TO

THE OUTPUT FILE- 'LISTFL°. WHEN THE END OF FILE IS REACHED, THE

FLAG, 'ENDFLGI IS SET TO TRUE.
5.

INVOCATION:

[CALL] GETLIN ( Pl, P2, P3

P1 ::= ECHARACTER *(*)] STRING CONTAINING A LINE OF SOU

P2 :: [INTEGER] POINTER TO THE CURRENT POSITION IN Pl

P3 ::[ [LOGICAL) FLAG SIGNALING THE END OF FILE ON 'INF
5.

- VARIABLE DICTIONARY:
5.

BUFFER ; P1

BUFPOS ; P2

ENDFLG ; P3

INFILE ; INPUT FILE CONTAINING SOURCE CODE FOR PARSING

LISTFL ; OUTPUT FILE FOR ECHOING 'INFILE' WITH ERRORS
5.

'- CALLER MODULES:

[FUNCTION] LEXPACK\GETCHR()

'- CALLED MODULES:

...NONE...

-. PROGRAMMER: BRUCE B. LACEY

t. DATE : 10-OCT-85

*- REVISIONS
5.

5.

SUBROUTINE GETLIN ( BUFFER, BUFPOS, ENDFLG

COMMON /IOCOM/ INFILE, LISTFL

CHARACTER*(*) BUFFER

LOGICAL ENDFLG

:NTEGER BUFPOS,1NFlLE,L!STFL,LNENM

SAVE LINENM

DATA LINENM /0/



C IF FIRST LINE THEN WRITE THE HEADER CARD.

IF (LINENM.Eg.O) THEN

WRITE(LISTFL. 01)

01 FORMAT('11' SOURCE LISTING:'//)

END IF

C GET A LINE OF COD FROM INFILE

READ(UNITZINFILE,FMT2I(A)' ,ERR=10,ENDz2O)BUFFER

C NOW ECHO THE INPUT LINE TO THE LISTING FILE

LINENM a LINENM + 1

WRITE(UNIT2LISTFL,FMT=05) LINEWN, BUFFER

05 FORMAT(1X,I3,1: ',A)

SUPPOS z 1

C IF EVERYTHING WENT OK THEN RETURN

RETURN

C **-EXCEPTIONS-**

C RAISE I/O ERROR

10 WRITE(*,FMT=15)
15 FORMAT(I/O ERROR WHILE READING SOURCE FILE_.')

STOP

C SET END OF FILE FLAG

20 ENDFLG a .TRUE.

RETURN

END



------------------ * -. ... - ......

MODULE NAME: LEXPACK\GETCHR

MODULE TYPE: CHARACTER FUNCTION SUBROUTINE

- OVERVIEW:

THIS FUNCTION SUBROUTINE IS USED TO RETURN THE CURRENT INPUT
*. CHARACTER FROM THE INPUT BUFFER, UPDATING THE POINTER "BUFPOS"

ACCORDINGLY.
2.

. INVOCATION:

rX x I GETCHR( Pl, P2)

Pl ::x [INTEGER] POINTER TO THE CHURRENT POISTION IN Pl

P2 ::% ILOGICAL FLAG SIGNALING END OF FILE ON 'INFILE'
2.

" VARIABLE DICTIONARY:

BUFFER ; STRING80 CONTAINING CURRENT LINE OF SOURCE
*" BUFPOS ; Pl

ENDFLG ; P2
INFILE ; INPUT FILE CONTAINING SOURCE CODE TO BE PARSED

LISTFL ; OUTPUT FILE FOR ECHOING SOURCE CODE AND ERRORS

2- CALLER MODULES:
2.

ESUBROUTINEI LEXPACK\GETOKN()

'" CALLED MODULES:
2.

-SUBROUTINE] LEXPACK\GETLIN()

'" PROGRAMMER: BRUCE B. LACEY

DATE : 10-OCT-85

*" REVISIOKS
2.

CHARACTER*I FUNCTION GETCHR C BUFPOS, ENDFLG

CHARACTER*80 BUFFER

LOGICAL ENDFLG

INTEGER BUFPOS, INFILE, LISTFL

SAVE BUFFER

IF (BUFPOS.GE.LEN(BUFFER)) THEN

C FILL THE BUFFER UP

CALL GETLIN(BUFFERBUFPOS,ENDFLG)

END IF

C NCW PULL A CHARACTER FROM THE BUFFER



GETCHR z BUFFER (BUFPOS BUFPOS

BUFPOS = 8UFPOS *1

RETURN

END



.. .. . . . . . . . . . . .... . ...... ..... .... ..... .... ..... ....

~* MODULE NAME: LEXPACK\ADDCHR

" MODULE TYPE: SUBROUTINE

*" OVERVIEW:

THIS SUBROUTINE IS USED TO CONCATENATE THE GIVEN CHARACTER

'" WITH THE TOKEN STRING BEING BUILT. THE LENGTH OF THE STRING STOR

*" IN ITKNLENa IS ALSO INCREMENTED BY ONE REPRESENTING THE CURRENT

t. LENGTH OF THE TOKEN STRING.

INVOCATION:

ECALL] ADDCHR ( Pl, P2, P3

P1 :: [CHARACTER*1 TO BE CONCATENATED TO P2
e. P2 ::[ [CHARACTER*(*)] TOKEN STRING

P3 ::[ [INTEGER] LENGTH OF P2

*" VARIABLE DICTIONARY:

CC ; P1

TKNLEN ; P3

TKNSTR ; P2

*" CALLER MODULES:

[SUBROUTINE] LEXPACK\GETOKN()

CALLED MODULES:

(INTRINSIC FUNCTION] LEN()
5-

*" PROGRAMMER: BRUCE B. LACEY

DATE : 10-OCT-85

REVISIONS

SUBROUTINE ADDCHR (CC, TKNSTR, TKNLEN

INTEGER TKNLEN

CHARACTER*I CC

CHARACTER*(*) TKNSTR

TKNLEN z TKNLEN + 1

IF(TKNLEN.LE.LEN(TKNSTR)) THEN

TKNSTR(TKNLEN:TKNLEN) = CC

END IF

RETURN

END



.l

*" MODULE NAME: LEXPACK\GETOKN

. MODULE TYPE: SUBROUTINE

"" OVERVIEW:
2.

THIS SUBROUTINE WILL LEXICALLY ANALYZE AN INPUT STREAM OF

*- CHARACTERS, RETURNING THE STRING COMPOSING THE TOKEN, THE LENGTH

'- OF THE STRING, AND A TOKEN VALUE. THE TOKEN VALUE WILL CORRESPON

TO THE FOLLOWING:

2.'I == 2

2. I." == 3
2. I 2

" E.O.F. am 5
* LEX. ERROR = 6

IDENTIFIER == 7

2" INTEGER == 8
2" REAL == 9

'ACWTN' == 10

'AIRCRAFT' == 11

'ALL' = 12

'BOOMTRK' == 13

'CLDN' == 14

S'CONTOUR' == 15

2" 'CSEL' =z 16

'DATE' == 17

'MACHTRK' == 18

" 'MISSION' == 19

'PKOP' == 20

'SITE' =2 21

2" 'STAT' == 22

2" 'TIME' == 23

'TITLE' == 24

3- 'WIDTH' =225

2 'FFT
I  

=a 26

-" 'STATS' == 27 (STATS EQUALS STATS =3 22)

'SIGNAT' 28

2. 'STATONLY' 29

-" 'SCRCHPAD' == 30

'OB ' =31
'PSF ' == 32

2. 'NEW ' == 33

INVOCATION:

"CALLI GETOKN ( Pl, D2, P3, P4)

Pl : [ [CHARACTER*(*)] STRING COMPOSING THE TOKEN

P2 :: CINTEGER] LENGTH OF 4E CHARACTER STRING (Pl)

P3 ::( INTEGER] VALUE OF THE TOKEN

- " . = ii l I i l



P4 ::= LOGICAL] FLAG SIGNALING IDENTIFIER TYPE REQ.
V.

- VARIABLE DICTIONARY:

ACPTST SYMBOL REPRESENTING STATEMENT LABEL 100

BUFPOS CURRENT POSITION IN THE INPUT BUFFER

CHAR DUMMEY-ARGUMENT FOR LOGICAL STATEMENT FUNCTIONS

ENDFLG FLAG SIGNALING THE END OF FILE ON 'INFILE'

" INCHAR CURRENT INPUT CHARACTER FROM BUFFER

INFILE SOURCE FILE CONTAING CODE TO BE PARSED

KWORDS TABLE CONTAING CERTAIN KEYWORDS TO BE RECOGNIZED

LISTFL OUTPUT FILE FOR ECHOING SOURCE CODE AND ERRORS

PRSCTR ; P4

STATE1 ; SYMBOL REPRESENTING STATEMENT LABEL I

STATE2 ; SYMBOL REPRESENTING STATEMENT LABEL 2

STATE3 ; SYMBOL REPRESENTING STATEMENT LABEL 3

STATE4 ; SYMBOL REPRESENTING STATEMENT LABEL 4

STATES ; SYMBOL REPRESENTING STATEMENT LABEL 5

STATE6 ; SYMBOL REPRESENTING STATEMENT LABEL 6

STATE7 ; SYMBOL REPRESENTING STATEMENT LABEL 7

STATES ; SYMBOL REPRESENTING STATEMENT LABEL 8

TBLIDX ; LOOP CONTRL VARIABLE FOR INDEXING TABLE 'KWORDS'

TKNLEN ; P2

TKNSTR ; P1

TKNVAL ; P3

V . CALLER MODULES:
V.

ESUBROUTINE] PRSPACK\PARSE()
V.

CALLED MODULES:

F O

[SUBROUTINE FUNCTION] LEXPACK\ADDCHR()

(SUBROUTINE FUNCTION] LEXPACK\GETC4R()

(STATEMENT FUNCTION] GETOKN\BLANK()
• -(STATEMENT FUNCTION] GETOKN\CO4MA()

-STATEMENT FUNCTION] GETOKN\DIGIT()

(STATEMENT FUNCTION] GETOKN\HYPHEN()

(STATEMENT FUNCTION] GETOKN\LETTER()

"STATEMENT FUNCTION] GETOKN\PERIOO()

(STATEMENT FUNCTION] GETOKN\SLASH()
V.

* PROGRAMMER: BRUCE B. LACEY

' DATE : 10-OCT-85

• - REVISIONS : 12-NOV-86 RECOGNITION OF TOLKENS 'FFT', 'STATS',

-SIGNAT','STATONLY'

SUBROUTINE GETOKN (TKNSTR, TKNLEN, TKNVAL, PRSCTR

C EXTERNAL GETCHR

COMMON /I0COM/ INFILE, LISTFL

PARAMETER (MAXKEYS=24)



INTEGER 8UFPOS, INFILE, LISTFL

LOGICAL ENDFLG, PRSCTR

CHARACTER*8 KWORDS(MAXKEYS)

CHARACTER*l GETCHR

INTEGER STATEI, STATE2, STATE3, STATE4, STATES

INTEGER STATE6, STATE7, STATEB, ACPTST, TBLIDX

INTEGER TKNLEN, TKNVAL

LOGICAL LETTER, DIGIT, COMMA, SLASH, HYPHEN, BLANK

LOGICAL PERIOD

CHARACTER*l INCHAR, CHAR

CHARACTER*(*) TKNSTR

SAVE KWORDS, BUFPOS, ENDFLG

DATA BUFPOS /80/, ENDFLG /.FALSE./

DATA KWORDS /'ACWTN I I 'AIRCRAFT' 'ALL

+'SOOMTRK ' 'CLON I 'CONTOJR

+ 'CSEL I 'DATE I 'MACHTRK

+ 'MISSION ' 'PKOP I -SITE

+ 'STAT ' 'TIME ' 'TITLE

+ 'WIDTH ' ,FFT I 'STATS I

+ 'SIGNAT I 'STATONLY 'SCRCHPAD'
+ IDS I 'PSF ' 'NEW '

LETTER(CHAR) = ((CHAR.GE.'A').AND.(CNAR.LE.'Z'))

DIGIT (CHAR) = ((CHAR.GE.'O').AND.(CHAR.L!.'9'))

COMMA (CHAR) = ( CHAR.EQ.',
I)

SLASH (CHAR) = ( CHAR.EQ.'/')

HYPHEN(CHAR) ( CHAR.EQ.'-')

PERIOD(CHAR) = CHAR.EQ.'.')

BLANK (CHAR) = ( CHAR.EG.' ')

ASSIGN 1 TO STATE1

ASSIGN 2 TO STATE2

ASSIGN 3 TO STATE3

ASSIGN 4 TO STATE4

ASSIGN 5 TO STATES

ASSIGN 6 TO STATE6

ASSIGN 7 TO STATE7

ASSIGN 8 TO STATE8

ASSIGN 100 TO ACPTST

TKNLEN = 0

TKNSTR =
0

C STATE 1: START STATE

I INCHAR = GETCHR(SUFPOS,ENDFLG)

C TEST TO MAKE SURE THAT WE ARE NOT AT THE END OF THE FILE

IF (ENDFLG.EQV..TRUE.) THEN

TKNVAL 5

RETURN

END IF

* • i l0



IF (SLANK(INCHAR).EQV..TRUE.) THEN

GO TO STATE1

ELSE IF (LETTER(INCHAR).EQV..TRUE.) THEN

GO TO STATEZ

ELSE IF (OIGITCINCMAR).EQV. .TRUE.) THEN

GO TO STATE3

ELSE IF (COVMA(INCHAR).EQV. .TRUE.) THEN

GO TO STATES

ELSE [F (SLASH(INC34AR).EQV..TRUE.) THEN

GO TO STATE6

ELSE IF (HYPHEN(INCHAR).EQV..TRUE.) THEN

GO TO STATE7

ELSE IF (PERIOD(INCHAR).EQV. .TRUE.) THEN.

GO TO STATES

ELSE

WRITE(LISTFL,10)INCHAR

10 FORPAT(X,'+-WARMING: UNKNOWN CHARACTER IN INPUT (I

+ , I )--.I)

TKNVAL a 6

RETURN

END IF

C STATE 2: IDENTIFIER STATE

2 TKNVAL a 7

CALL ADDCHR( INCHAR ,TKNSTR,TKNLEN)

INCHAR aGETCHR(BUFPOS,ENDFLG)

IF (.NOT.PRSCTR ) THEN

IF ((LETTER(INCNAR).EQV. .TRUE.).OR.

+ (DIGIT(INCNAR).EQV. .TRUE.).OR.

* (HYPHEN(INCHAR).EQV. .TRUE.)) THEN

GO TO STATE2

ELSE

GO TO ACPTST

END IF

ELSE

IF ((.NOT.SLANK(INCHAR)).ANO.( .NOT.CMA(INCHAR))) THEN

GO TO STATE 2

ELSE

GO TO ACPTST

END IF

END IF

C STATE 3: INTEGER STATE

3 TKNVAL = 8

IF (PRSCTR .EQV..TRUE.; THEN

GO TO STATE2

END IF

CALL ADDCHR(INCHAR,TKNSTR,TKNLEN)

INCHAR = GETCI4R(SUFPOS,ENDFLG)

:F (DlCIT(lNCHAR).EOV..TRUE.) 7HE.H

GO TO STATS3

ELSE IF (PERIOD(INCHAR).EOV, .TRUE.) THEN

GO TO STATE4

ELSE



GO TO ACPTST

END IF

C STATE 4: REAL NUMBER STATE

4 TKNVAL z 9

CALL ADDCHR(INCHAR, TKNSTR, TKNLEN)

INCHAR = GETCHR(BUFPOS,ENDFLG)

IF (DIGIT(INCHAR).EQV..TRUE.) THEN

GO TO STATE4

ELSE

GO TO ACPTST

END IF

C STATE 5: COMMA STATE

5 TKNVAL a1

CALL ADDCHR(INCHARTKNSTRTKNLEN)

GO TO ACPTST

C STATE 6: SLASH STATE

6 TKNVAL = 2

CALL ADDCHR(INCHAR,TKNSTR,TKNLEN)

GO TO ACPTST

C STATE 7: HYPHEN STATE

7 TKNVAL a 3

CALL ADOCHR(tNCHAR,TKNSTR,TKNLEN)

GO TO ACPTST

C STATE 8: PERIOD STATE

8 TKNVAL = 4

CALL ADDCHR(INCHAR, TKNSTR, TKNLEN)

GO TO ACPTST

C ACPTST : ACCEPT STATE

C CHECK IF THE BUFFER POINTER SHOULD BE RETRACTED.

100 IF ((.NOT.BLANK(NCHAR)).AND.(TKNVAL.GE.7)) THEN

BUFPOS s BUFPOS - 1

END IF

IF (TKNVAL.EO.7) THEN

00 101 TBLIDX z 1, MAXKEYS

IF(KWORDS(TBLIDX).EQ.TKNSTR(1:8)) THEN

TKNVAL z TBLIDX + 9

END IF

C CHECK IF THE TOLKEN IS 'STATS' IF SO THEN TKNVAL EQUALS 22

C THIS IS DUE TO THE FACT THAT 'STAT
I 
AND 'STATS' ARE EQUAL

IF (TKNVAL .EQ. 27) THEN

TKNVAL = 22

END IF

101 CONTINUE

END IF

PRSCTR = .FALSE.



RETURN

.. .. .. .. . .. .. .. .. . END LEXPACK --- --- --- -- - -

END



LUL

'. -iL

ai a .. 4 (

Wi W -C x 2
IU L.5 m 2 w O

wi Lz 2 z -jJ W 5B ~~~ OW WA C W-
en- wu J . ww

W - g~ u
a ~ A w 0

a-w c - 41 w a- a
;; z- 0.2 -. -, ac.

II cc m a-LI

-K Ix wj a-0~
wo 2 a-~~ m~ la -

w -4KC . ix ~ ~ tA
II~~~~ 0. 2z 5 O

"Cm (A A LU w- w -i 5

8, cm z z I;
w 2. -. J 114 a. Ic -a j

JLW~~a 5.. u -ujV

a, it 2 &~a aa E
'n OC LU U ats a it w w cc
'm c 0 'W an . 0-a 0- - ~ g ~

CD 0

(I1-L 2AJ &= W a ~ w : s ~ ..... -J
a, a. LW w.5 x- U -L w wW -CCo

it USc . <~z a 
a. 

w-
1, LU - LU 5- -L U w - 0 u Ix~ LW~ -C
11 W WA W- ~ - U 5 0 (. 0 2

w. CK - L U.a~~~9 CL *. Ci (A 0s ~ - .'w ~ . a .

LU LU a. 0 a-a U4.~a *q -0 0 4 0 0 0 0 0 0 0



, . ... - - ---------

a..

MODULE NAME: PRSPACK

-. MODULE TYPE: PACKAGE
a..

.*- OVERVIEW:

a.. THIS PACKAGE IS USED TO PERFORM THE PARSING OF THE SOURCE

a.. FILE 'INFILE'. THE METHOD OF PARSE IS A SIMPLE TABLE DRIVEN

*-- PARSE. THE PARSE TABLE IS INITIAILIZED IN THE BLOCK DATA SUB-

- ROUTINE 'PRSOAT'. THE PARSE TABEL CONSISTS OF THE STATE TRAN-
a.. SITIONS FOR INPUT TOKENS. EACH TIME AN INPUT TOKEN IS RETURNED

a'. BY 'LEXPACK\GETOKN()', SUBROUTINE 'PRSPACK\LOOKUPo' IS CALLED

.*" TO DETERMINE THE NEXT STATE TO GO TO BY REFERNCING THE PARSE TAIL

a.. WITH THE CURRENT STATE VERSUS THE CURRENT INPUT TOKEN VALUE.

*-- PROGRAM EXECUTION THEN TRANSFERS TO A STATEMENT LABEL REPRESENTIN

*'" THAT STATE, WHERE VARIOUS SEMANTIC ACTIONS A PERFORMED TO STORE T

a.. THE INFORMATION IN INTERNAL DATA STRUCTURES.

a..

a-- INTERFACE:

°.

PARSE ( P1
a..

P1 ::a [LOGICAL3 FLAG REPRESENTING A FATAL PARSE ERROR
a.o

*-- INTERNAL SUBROUTINE & FUNCTIONS:

a..

a-. LDATE() ; RETURNS TRUE IF A MONTH, DAY, OR YEAR IS LEGAL

LTIME() ; RETURNS TURE IF A TIME IS LEGAL

a-. LOOKUP() ; TRANSFERS PROGRAM CONTROL TO THE NEXT STATE

a-. PRSDAT ; NON-EXECUTABLE. SETS THE PARSE TABLE VALUES

*- PROGRAMMER: BRUCE B. LACEY

a.. DATE : 14-OCT-85

a- REVISIONS : 11-NOV-86 NEW STATES 'FFT','SIGNAT','STATONLY'

a..

a.. SHARED DATA:

BLOCK DATA PRSDAT

COMMON /PRSCON/ PT

INTEGER PT(59,33)

C- INITIALIZE THE PARSE TABLE.

DATA PT( 1,21) / 2/, PT( 1,24) /47/

DATA PT( 2,12) / 5/, PT( 2, 7) / 3/

DATA PT( 3,17) / 6/, PT( 3,19) / 7/, PT( 3, 1) / 4t

DATA PT( 4, 7) /3/

DATA PT( 5,17) / 6/, PT( 5,19) / 7/

DATA PT( 6,12) /10/, PT( 6, 8) /11/

DATA PT( 7,12) /23/, PT( 7, 7) / 8/

S



DATA PT( 8,23) /24/, PT( 8, 1) / 9/

DATA PT( 9, 7) / S/

DATA PT(10,23) /24/

DATA PT(11, 2) /12/

DATA PT(12, 8) /13/

DATA P7(13, 2) /14/1

DATA PT(14, 8) /15/

DATA P7(15,23) /24/, PT(15, 1) /22/, PT(15, 3) /16/

DATA PT(16, 8) /17/

DATA PT(17, 2) /18/

DATA PT(18, 8) /19/

DATA PT(19, 2) /20/

DATA PT(20, 8) /21/

DATA P7(21,23) /24/, PY(21, 1) /22/

DATA PT(22, 8) /11/

DATA PT(23,23) /24/

DATA PT(24,12) /29/, PT(24, 8) /25/

DATA P7(25,10) /30/, PT(25,11) /31/, PT(25, 1) /28/,
" PT(25, 3) /26/

DATA P7(26, 8) /27/

DATA PT(27,10Y /30/, PT(27,11) /31/, P7(27, 1) /28/

DATA PT(28, 8) /25/

DATA P7(29,10) /30/, PT(29,11) /31/

DATA PT(30,12) /37/, PT(30, 7) /34/
DATA PT(31,12) /38/, P7(31, 7) /32/

DATA PT(32,13) /40/, PT(32,15) 1/"/, PT(32,18) /42/,
" PT(32,21) / 2/, PT(32,22) /39/, P7(32, 1) /33/,
" PT(32, 5) /53/, P7(32,25) /50/

DATA PT(33, 7) /32/

DATA P7(34, 7) /35/

DATA PT(35,13) /40/, PT(35,15) /"4/, P7(35,18) /42/,
" PT(35,21) / 2/, P7(35,22) /39/, P7(35, 1) /36/,

" PT(35, 5) /53/, PT(35,25) /50/, PT(35,26) /54/,
" PT(35,28) /55/, PT(35,29) /56/, PT(35,30) /57/

DATA PT(36, 7) /34/

DATA PT(37,13) /40/, PT(37,15) /"4/, PT(37,18) /42/,
" PT(37,21) / 2/, PT(37,22) /39/, P7(37, 5) /53/,

" PT(37,25) /50/, P7(37,26) /54/, P7(37,28) /55/,
" P7(37,29) /56/, PT(37,30) /57/

DATA P7(38,13) /40/, PT(38,15) /"4/, PT(38,18) /42/,
" PT(38,21) / 2/, PT(38,22) /39/, PT(38, 5) /53/,
" PT(38,25) /50/, PT(38,26) /54/, PT(38,28) /55/,
" PT(38,29) /56/, P7(38,30) /57/

DATA PT(39,13) /40/, PT(39,15) /44/, P7(39,18) /42/,
" PT(39,Z1) / 2/, PT(39, 5) /531, PT(39,25) /50/,

" PT(39,26) /54/, P7(39,28) /55/, P7(39,29) /56/,
" P7(39,30) /57/

DATA P7(40, 8) /41/, PT(40, 9) /41/

DATA P7(41,15) /44/, P7(41,18) /42/, P7(41,21) / 2/,
" PT(41,22) /39/, PT(41, 5) /53/, P7(41,25) /50/,

" P7(41,30) /57/
DATA PTO?, 8) /43/, P7(42, 9) /43/
DATA PT(43,13) /40/, P7(43, 15) /44/, P7(43,21) / 2/,

" PT41,6) 
/4/,PT(4,28 

/55, 
P(41,9) 

56/



+ P7(43,22) /39/, P7(43, 5) /53/, P7(43,25) /50/,

+ P7(43,26) /54/, P7(43,28) /55/, P7(43,29) /56/,

+ PT(43,30) /57/

DATA PT(44,14) /49/. PT(44,16) /49/, PT("4,20) /49/

DATA P7(45,13) /40/. PT(45,18) /42/, PT(45,21) / 2/,
+ P7(45,22) /39/. P7(45, 1) /46/, P7(45, 5) /53/,

+ P7(45,25) /50/. P7(45,15) /44/, P7(45,26) /54/,

+ P7(45,28) /55/, PT(45,29) /56/, P7(45,30) /57/

DATA P7(46, 8) /45/, P7(46, 9) /45/

DATA PT(47, 7) /48/, PT(47, 8) /48/, P7(47, 9) /48/,
+ P7(47, 1) /48/, P7(47, 2) /48/, PT(47, 3) /48/,

+ PT(47, 4) /48/, P7(47,10) /48/, PT(47,11) /48/,
+ PT(47,12) /48/, P7(47,13) /48/, P7(47,14) /48/,

+ PT(47,15) /48/, P7(47,16) /48/, PT(47,17) /48/,

+ P7(47,18) /48/, PT(47,19) /48/, P7(47,20) /48/,

+ PT(47,21) /4a/, PT(47,22) /48/, PT(47,23) /48/,

+ P7(47,24) /48/, P7(47,25) /48/

DATA P7(48,21) / 2/, P7(48, 7) /48/, PT(48, 8) /48/,

+ PT(48, 9) /48/, PT(48, 1) /48/, PT(48, 2) /48/,

+ PT(48, 3) /48/, PT(48, 4) /48/, PT(48,10) /48/,

+ P7(48,11) /48/, P7(48,12) /48/, P7(48,13) /48/,

+ PT(48,14) /48/, PT(48,15) /48/, PT(48,16) /48/,
+ PT(48,17) /48/, P7(48,18) /48/, PT(48,19) /48/,
+ PT(48,20) /48/, P7(48,22) /48/, PT(48,23) /48/,
+ PT(48,24) /48/, P7(48,25) /48/

DATA P7(49, 1) /52/

DATA PT(50, 8) /51/, PT(50, 9) /51/

DATA P7(51, 5) /53/, P7(51,13) /40/, PT(51,15) /44/,

* P7(51,18) /42/, P7(51,22) 1391, P7(51,26) /54/,
" PT(51,28) /55/, P7(51,29) /56/, P7(51,30) /57/

DATA PT(52, 8) /45/, PT(52, 9) /45/

DATA P7(54,22) /39/, P7(54,13) /40/, PT(54,18) /42/,
" P7(54,15) /44/, P7(54,25) /50/, P7(54, 5) /53/,

" PT(54,21) / 2/, P7(54,28) /55/, PT(54,29) /56/,

" PT(54,30) /57/

DATA PT(55,26) /54/, P7(55,22) /39/, PT(55,13) /40/,
" P7(55, 5) /53/, PT(55,18) /42/, PT(55,29) /56/,

" PT(55,15) /44/, PT(55,2S) /50/, PT(55,21) / 2/,
" P7(55,30) /57/

DATA PT(56,26) /54/, P7(56,22) /39/, P7(56,13) /40/,
" PT(56, 5) /53/, PT(56,18) /42/, P7(56,28) /55/,
" PT(56,15) /44/, PT(56,25) /50/, PT(56,21) / 2/,
" P7(56,30) /57/

DATA PT(57,31) /58/, P7(57,32) /58/
DATA P7(58,26) /54/, P7(58,22) /39/, PT(58,13) /40/,

" P7(58, 5) /53/, PT(58,18) /42/, P7(58,28) /55/,
" PT(58, 15) /44/, P7(58,25) /50/, P7(58,21) / 2/,
" P7(58,29) /56/, P7(58,33) /59/, P7(58,12) /59/

DATA PT(59,26) /54/, P7(59,22) /39/, PT(59,13) /40/,
" PT(59, 5) /53/, P7(59,18) /42/, P7(59,28) /55/,

" PT(59,15) /44/, P7(59,25) /50/, PT(59,21) / 2/,
" P7(59,29) /56/



END



.

MODULE NAME: PRSPACK\LDATE

MODULE TYPE: LOGICAL FUNCTION SUBROUTINE

OVERVIEW:

THIS FUNCTION SUBROUTINE IS USED TO CHECK IF A CERTAIN PART

(I.E. MONTH, DAY, YEAR) IS LEGAL ACCORDING THE INTEGER BOUNDS

*- PERTAINING TO THAT PART OF THE DATE.
2.

INVOCATION:
2.

EX ] LDATE ( Pl, P2 )
2.

P1 ::E [CHARACTER*2] STRING SPECIFYING SEGMENT TO TEST

P2 :: [CHARACTER*(*)] STRING HOLDING THE DATE
2.

VARIABLE DICTIONARY:
S.

FRAG ; P1

FRGSTR ; P2

TSTINT ; INTEGER VARIABLE USED TO COMPARE BOUNDS
2.

CALLER MODULES:

. SUBROUTINE] PRSPACK\PARSE( .

'" CALLED MODULES:

...NONE...

S.

*" PROGRAMMER: BRUCE B. LACEY

DATE : 14-OCT-85

*" REVISIONS

LOGICAL FUNCTION LDATE(FRAG, FRGSTR)

CHARACTER'2 FRAG

CHARACTER*(*) FRGSTR

INTEGER TSTINT

C CONVERT THE CHARACTER STRING TO AN INTEGER

READ(FRGSTR(1:2),FMT='(12)')TSTINT

IF (FRAG.EQ.'MM') THEN

C CHECK IF A LEGAL MONTH

LDATE = ((TSTINT.GE.1).AND.(TSTINT.LE.12))

ELSE IF (FRAG.EO.DD') THEN

C CHECK IF A LEGAL DAY

LOATE = ((TSTINT.GE.1).ANO.(TSTINT.LE.31))



ELSE IF (FRAG.EQ.'YY') THEN

C CHECK IF A LEGAL YEAR

LOATE u((TSTINT.GE.1).AND.(TSTINT.LE.99))

END IF

RETURN
END



t.......................................................................

. MODULE NAME: PRSPACK\LTIME

- MODULE TYPE: LOGICAL FUNCTION SUBROUTINE

t. OVERVIEW:

THIS SUBROUTINE FUNCTION IS USED TO TEST IF THE TIME SPECIFI
*. IS WITHIN THE MILITARY BO.JNDS OF 0001-2400 HOURS.

t. INVOCATION:

V( s I LTIME CP1 )

P1 ::= [INTEGER] TIME INPUT FOR TESTING

o. VARIABLE DICTIONARY:

INTIME ; Pl

CALLER MODULES:

ESUBROUTINE] PRSPACK\PARSE()

*" CALLED MODULES:
S.

S" .. .NONE...
*.

*" PROGRAMMER: BRUCE B. LACEY
- DATE 14-OCT-85

t. REVISIONS
S.

LOGICAL FUNCTION LTIME(INTIME)

LTIME = ((INTIME.GE.OOO1).AND.(INTIME.LE.2400))

RETURN

END

Si



S.......................................................................

a.

*- MODULE NAME: PRSPACK\LOOIKP

,. MODULE TYPE: SUBROUTINE
a.

OVERVIEW:
a-

THIS SUBROUTINE IS USED TO ACCESS THE PARSING TABLE BASED ON

. THE CURRENT INPUT TOKEN VALUE AND THE CURRENT STATE OF THE PARSER

*. THE CURRENT STATE OF THE PARSER IS UPDATED AND THEN AN ALTERNATE

. RETURN IS PROCESSED BASED ON THE CURRENT STATE OF THE PARSER.

a. INVOCATION:

[CALL] LOOKUP ( Pl, P2, AR
a.

P1 :2CURRENT STATE OF THE PARSER

P2 :: CURRENT INPUT TOKEN VALUE

AR :2 ALTERNATE RETURNS TO NEXT STATE

*- VARIABLE DICTIONARY:

-WRST ; CURRENT STATE OF THE PARSER

INPUTV ;P2

NEXTST ; P1

a- PT ; PARSE TABLE

a.

CALLER MODULES:
a.

a- [SUBROUTINE] PRSPACK\PARSE()
a.

*" CALLED MODULES:

" ....NONE...
a.

o. PROGRAMMER: BRUCE B. LACEY

DATE : 14-OCT-85

'- REVISIONS : 11-NOV-86 NEW STATES FOR 'FFT','SIGNAT','STATONLY
'

SUBROUTINE LOOKUP(NEXTST, INPUTV, a, *, *

+ a a a a a a a

COMMON /PRSCC*/ PT

INTEGER PT(59,33)

INTEGER NEXTST, INPUTV, CURST

CURST : NEXTST

NEXTST 2 PT(CURST,INPUTV)



RETURN PT(CURST, INPIJTV)

END



0.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BLC DT.SER

C NAMDTA MN- IGTCHTB-DTCOMNCTOTOSPA\GRE

COP INTEGER / T ENM, DATE, EMXMSN, MXPLNS , STMESPS U

INTEGER MXIEPMXTMETVATNLN ITL

CARAETER(MXDAEC1O (MXESS1, MXPLNS:1O

INEE ENT (XREPS~5 , MX0,NTIE=1

C INMEROMN CHTABS DATAPS CMTMNCTO T CPCKG

COMMON CRTAS/AC MSSNXES, MXSTS, AI

CHARACTER*1 ASCRES (MXREPS, MXSLNS)

INTEGER ENOATE (MXREPS, MXDATE)

INTEGER ENTIME (MXREPS, P4XTIME)

CNARACTER*8 TAILNM (MXREPS, MXPLNS)

DATA ARCRFT /50'1 1/

DATA ENDATE /50*0 /

DATA ENTIME /50*2359/

DATA MSSNS /50*1 1/

DATA SITES /100-0 V/

DATA STDATE /50*0 /

DATA STTIME /50*0 /

DATA TAILNM /50'' 1/

END



t.......................................................................

*- MODULE NAME: PRSPACK\PARSE

. MODULE TYPE: SUBROUTINE
S.

*- OVERVIEW:
S.

THIS SUBROUTINE IS USED TO PARSE THE INPUT FILE 'INFILE'

'. BY MEANS OF A TABLE DRIVEN PARSER. UPON REACHING THE CURRENT

'. STATE OF THE PARSER VARIOUS SEMANTIC ACTIONS ARE PERFORMED TO

t. STORE THE DATA IN 'INFILE' IN INTERNAL DATA STRUCTURES FOR LATER

'. USE.
S.

'- INVOCATION:

(CALL] PARSE ( Pl, P2
S.

Pl :: [CHARACTER*(*)] STRING CONTAINING THE RUN TITLE

5. P2 ::[ [LOGICAL] FLAG SIGNALING A FATAL PARSE ERROR
S.

" VARIABLE DICTIONARY:
S.

ACNUM ; NUMBER OF AIRCRAFT LISTED

ARCRFT ; TABLE CONTAINING AIRCRAFT TYPES

BOOMFL ; .TRUE. IF BOONVAL IS SPECIFIED

BO0VA ; CONTAINS THE BOOM VALUE SPECIFIED IN INFILE

CONTFL ; .TRUE. IF CONTVAL IS SPECIFIED

*. CONTRL ; SWITCH TO CONTROL THE LEXICAL ANALYZER

o. CURST ; CURRENT STATE OF THE TABLE DRIVEN PARSER

OTENUM ; NUMBER OF DATES LISTED

ENDATE ; TABLE CONTAINING THE END DATES

ENTIME ; TABLE CONTAINING THE END TIMES

ERRORF ; P2

FFT ; BOOLEAN FLAG FOR FFT VALUES.

INTEST ; VARIABLE USED TO TEST INTEGER VALUES

LOOP ; SYMBOL REPRESENTING STATEMENT LABEL #1

LISTFL ; OUTPUT PILE FOR ERRORS AND SOURCE CODE ECHO

MACNFL ; .TRUE. IF MACHVAL IS SPECIFIED

MACHVA ; CONTAINS 2-10 MACH VALUES

MSSNS ; TABLE CONTAINING MISSION/EXERCISE NAMES

MSSNUM ; NUMBER OF MISSIONS LISTED

MXDATE ; MAXINUM NUMBER OF DATES ALLOWED

MXMSSN ; MAXIMUM NUMBER OF MISSIONS ALLOWED

MXPLNS ; MAXIMUM NUMBER OF PLANES ALLOWED

MXREPS ; MAXIMUM NUMBER OF REPETITIONS OF INPUT UNITS

MXSITE ; MAXIMUM NUMBER OF SITES ALLOWED

MXTIME ; MAXIMUM NUMBER OF TIMES ALLOWED

RAYTRA BOOLEAN FLAG FOR STATONLY VALUES

SIGNAT BOOLEAN FLAG FOR SIGNATURE VALUES

SITES ; TABLE CONTAINING THE SITE LOCATIONS

STATFL ; .TRUE. IF STATS ARE TO BE PRINTED

SITENM ; NUMBER OF SITE LOCATIONS LISTED

STOATE TABLE CONTAINING THE START DATES



STTIME ;TABLE CONTAINING THE START TIMES

TAILNM ;TABLE CONTAINING THE AIRCRAFT TAIL NUMBERS

TIMENM ;NUMBER OF START AND END. TIMES LISTED

'- CALLER MODULES:

MAIN DRIVER ROUTINE

CALLED MODULES:

ESUBROUTINE3 LEXPACK\GETOKN()

[SUBROUTINE FUNCTION] PRSPACK\LDATE()

[INTRINSIC FUNCTION I LEN()
ESUBROUTINE3 LEXPACK\LOOKUP()

ESUBROUTINE FUNCTION] PRSPACK\LTIME()

PROGRAMMER: BRUCE B. LACEY

'- DATE 14-OCT-85

REVISIONS :31-OCT-85 IMPLEMENTED HANDLING OF TITLE CARD

11-NOV-86 IMPLEMENTED NEW STATES IFFTI,ISIGNAT',

STAT ON LYV

SUBROUTINE PARSE ( TITLE ,ERRORF

C EXTERNAL LDATE, LTIME

INTEGER TIMENM, MXDATE ,MXMSSN ,MXPLNS , MXREPS

INTEGER NXSITE , MXTZME , TKNVAL , TKNLEN , IISTFL

PARAMETER(MXDATE31O, MXMSSN=1O, MXPLNS=10,

+ ~MXREPS=5 , MXSITE=ZO, MXTIME=10,
+ MXCONTZO )

C NAMED COMMON: STATS- DATA COMUNICATION TO MAIN DRIVER ONLY!

COMMON /STATS/ STATFL, BOOMFL, MACNFL, CONTFL, BOOMVA,

* MACNVA, CONTVA, CONTYP, WIDTH, FFT, SIGNAT,

+ RAYTRC, SCRPAD, SCRPSF, SCRALL

C NAMED COMMON: CHRTABS- DATA COMMUNICATION TO SCHPACK\GETREC

COMMON /CHRTABS/ ARCRFT, MSSNS, SITES, TAILNM

C NAMED COMMON: INTTABS- DATA COMMUNICATION TO SCHPACK\GETREC

COMMON /INTTABS/ ENDATE, ENTIME, STDATE, STTIME, REPNUM

INTEGER ACNUM ,DTENUM , MSSNUM , REPNUM , SITENM

INTEGER CURST ,TBLNUM , CDL ,PRNTROW, CONTREP

INTEGER'CONTYP(MXREPS)

REAL BOOMVA, MACHVA, WIDTH , CONTVA(MXREPS,MXCONT)

CHARACTER*20 TKNSTR

CHARACTER*91 LSTBUFF

CHARACTER*(*) TITLE

LOGICAL LOATE , LTIME , ERRORF , CDNTRL

LOGICAL STATFL, BOOMFL, MACNFL, CONTFL, FFT, SIGNAT,

* RAYTRC, TCSEL, SCRPAD, SCRPSF, SCRALL



CHARACTER*6 ARCRFT (MXREPS, MXPLNS)

INTEGER ENDATE (MXREPS, MXOATE)

INTEGER ENTIME (MXREPS, MXTIME)

CHARACTER*16 MSSNS (MXREPS, MXMSSN)

CHARACTER10 SITES (MXREPS, MXSITE)

INTEGER STDATE (MXREPS, MXDATE)

INTEGER STTINE (MXREPS, MXTIME)

CHARACTER*8 TAILNM (MXREPS, MXPLNS)

DATA LISTFL /6/

ASSIGN 1 TO LOOP

ASSIGN 1550 TO PRNTROW

TCSEL a .FALSE.

ERRORF z .ALSE.
CONTRLm .FALSE.

FFT .FALSE.

SIGNAT x .FALSE.

RAYTRC a .FALSE.
SCRPAD .FALSE.

SCRPSF x .FALSE.

SCRALL x .FALSE.

CURST x 1
REPNUM a 0

TITLE a a I

CONTREP a 0

WIDTH - 30.0

DO 7 1 z 1, MXREPS

DO 6 J = 1, MXCONT

CONTVA(I,J) - 0.0

6 CONTINUE

7 CONTINUE

C LOOP: PARSE AND STORE UNTIL THE ACCEPT STATE HAS BEEN REACHED.

1 IF (ERRORF.EQV..TRUE.) RETURN

CALL GETOKN(TKNSTR, TKNLEN, TKNVAL, CONTRL)

CALL LOOKUP(CURST, TKNVAL,
* -10 , -20 , *30 , 40 , *50 , *60 , 70, *80 , 90 , 100,

+ '110, *120, -130, '140, 150, '160, '170, -180, '190, *200,

* '210, -220, *230, *240, '250, *260, '270, '280, *290, '300,

+ '310, '320, -330, *340, '350. '360, *370, *380, -390, '400,

* '410, '420, -430, *440, '450, *460, '470, '480, '490, '500,
* '510, *520, *530, -525, -527, '528, *535, -537, '538

C STATE 0 : ERROR STATE.

WRITE(LISTFL,FMT=3) TKNSTR(1:TKNLEN)

3 FORMAT(5X,'*-FATAL SYNTAX ERROR ON INPUT '",A,

.' (PARSE TERMINATED)-"')

ERRORF = .TRUE.

GO TO LOOP

C STATE I : START STATE.



10 GO TO LOOP

C STATE 2 : RECOGNIZED 'SITE'

20 REPNUM a REPNUM + 1
IF (REPNUM.GT.MXREPS) THEN

WRITE(LISTFL,21)

21 FORMAT( -.-WARNING: TOO MANY SITE CARD REPETITIONS--')

ERRORF = .TRUE.

ELSE

ACNUM * 0

OTENUM 0

MSSNUM * 0

SITENM x 0

TIMENM a 0

END IF

GO TO LOOP

C STATE 3 : FOUND IDENTIFIER AFTER 'SITE'

30 IF (TKNLEN.GT.LEN(SITES(1,1))) THEN

WRITE(LISTFL,FMT=31)

31 FORMAT(' **-ERROR: SITE NAME TOO LONGI-')

ERRORF a .TRUE.

ERRORF a.TRUE.

ELSE IF (SITENM.GE.MXSITE) THEN

WRITE(LISTFL,FNT=32)
32 FORMAT(' -4-WARNING: TOO MANY SITES LISTED-4-')

ERRORF • .TRUE.

ERRORF a.TRUE.

ELSE

C STORE THE SITE NAME IN THE SITE LOCATION TABLE

SITENM = SITENM + 1

SITES(REPNUM,SITENM) z TKNSTR(1:LEN(SITES(1,1)))

END IF

GO TO LOOP

C STATE 4 : IDENTIFIER LIST FOR SITE LOCATIONS BEING PROCESSED
40 GO TO LOOP

C STATE 5 : 'ALL' SITE LOCATIONS ARE TO BE INCLUDED

C STORE 'ALL' IN SITE LOCATION TABLE

50 SITES(REPNUM, 1) z 'ALL'

GO TO LOOP

C STATE 6 : 'DATE' RECOGNIZED

C THEREFORE ALL MISSION NAMES ARE VALID

60 MSSNS(REPNUM,1) x 'ALL'

GO TO LOOP

C STATE 7 : 'MISSION' RECOGNIZED

7C CONTRL =.TRUE.

C ALL DATES ARE VALID.

STDATE(REPNUM,1) = 9999

ENDATE(REPNUM,1) • 9999



GO TO LOOP

C STATE 8 : FOUND AN IDENTIFIER AFTER 'MISSION'

80 IF (TKNLEN.GT.LEN(MSSNS(1,1))) THEN

WRITE(LISTFL,FMT=81)
81 FORMAT(' **-ERROR: MISSION NAME TOO LONG-**)

ERRORF a .TRUE.

ELSE IF (MSSNUM.GE.MXMSSN) THEN
URITE(LISTFL,FMT=82)

82 FORMAT(' 4.-WARNING: TOO MANY MISSIONS LISTED--')

ERRORF a .TRUE.

ELSE

C STORE THE MISSION NAME IN THE TABLE

MSSNUM 2 MSSNUM + 1

MSSNS(REPNUM,MSSNUM) x TKNSTR(1:LEN(MSSNS(l,1)))

END IF

GO TO LOOP

C STATE 9 : IDENTIFIER LIST FOR MISSION BEING PROCESSED.

90 CONTRL m .TRUE.

GO TO LOOP

C STATE 10: 'ALL' DATES ARE TO BE INCLUDED.

100 STDATE(REPNUM, 1) a 9999

ENOATE(REPNUM, 1) a 9999

GO TO LOOP

C STATE 11: MONTH OF START DATE RECOGNIZED.

110 IF (.NOT.LDATE('MM',TKNSTR)) THEN

WRITE(LISTFL,FMT=111)
111 FORMAT(' **-ERROR: ILLEGAL MONTH IN START DATE-**')

ERRORF a .TRUE.

ELSE IF (DTENUN.GE.MXDATE) THEN

WRITE(LISTFL,FMT=112)
112 FORMAT(' --WARNING: TOO MANY DATES LISTED~.')

ERRORF a .TRUE.
ELSE

DTENUM • DTENUM + 1

READ(TKNSTR(I:2),FMTz'(I2)') INTEST

STDATE(REPNUM,DTENUM) a STDATE(REPNUM,DTENUM)

(INTEST * 100)

ENO IF

GO TO LOOP

C STATE 12: MM 'i' OF START DATE RECOGNIZED.
120 GO TO LOOP

C STATE 13: DAY OF START DATE RECOGNIZED
130 IF (.NOT.LDATE('DD',TKNSTR)) THEN

WRITE(LISTFL,FMT=131)

131 FORMAT(' **-ERROR: ILLEGAL DAY IN START DATE-*')

ERRORF = .TRUE.

ELSE

READ(TKNSTR(I:2),FMT='(12)') INTEST



STDATE(REPNIJ4,DTENUM) a STDATE(REPNUI4,DTENUM) + INTEST

END IF

GO TO LOOP

C STATE 14: MM/DO '/1 OF START DATE RECOGNIZED.

140 GO TO LOOP

C STATE 15: YEAR OF START DATE RECOGNIZED.

150 IF (.NOT.LDATE('YY',TKNSTR)) THEN

W.RITE(LISTFL,FMTu151)

151 FORMAT( **ERROR: ILLEGAL YEAR IN START DATE-**')

ERRORF u .TRUE.

ELSE

READ(TI(NSTR(1:Z),FI4T=(IZ)1) INTEST

STDATECREPNUM,DTENUM) tSTDATE(REPNUM,DTENUM)+

+ (INTEST * 10000)

C ASSUME THAT NO END DATE IS SPECIFIED BY USER

ENDATE(REPNLA4,DTENUM) aSTDATE(REPMUM,DTENUM)

END IF

GO TO LOOP

C STATE 16: -1BETWEEN START AND END DATE RECOGNIZED.

160 GO TO LOOP

C STATE 17: MONTH OF END DATE RECOGNIZED.

170 IF C.NOT.LDATE(lP14,TKNSTR)) THEN

WRITE(LISTFL, FMTz17l)

171 FORMAT(' **ERROR: ILLEGAL M4ONTH IN END DATE-*)

ERRORF a .TRUE.

ELSE

READ(TKNSTR(1:2),FMT='(12)1) INTEST

ENOATE(REPNUM,DTENUM) = 0

ENDATE(REPNUM,DTENUM) - ENDATE(REPNUM,DTENUM) +

+ (INTEST 100)

END IF

GO TO LOOP

C STATE 18: MM 1/1 OF END DATE RECOGNIZED.

180 GO TO LOOP

C STATE 19z DAY OF END DATE RECOGNIZED.

190 IF (.NOT.LDATE(QDD,TKNSTR)) THEN

WRITE(LISTFL,FMT=191)

191 FORMAT(' **ERROR: ILLEGAL DAY IN END DATE*#)

ERRORF 2 .TRUE.

ELSE

REAO(TKNSTR(1:2),FMTI1(I2)I) INTEST

ENOATE(REPNUM,DTENUM) z ENOATE(REPNUM,DTENUM) + INTEST

END IF
GO TO LOOP

C STATE 20: MM/DO 1/1 OF END DATE RECOGNIZED.
200 GO TO LOOP



C STATE 21: YEAR OF END DATE RECOGNIZED.

210 IF (.NOT.LDATE('YY',TKNSTR)) THEN

WRITE(LISTFL,FMT=211)

211 FORMAT' *-ERROR: ILLEGAL YEAR IN END DATE-**')

ERRORF a .TRUE.

ELSE

READ(TKNSTR(1:2),FMT*1(12)) INTEST

ENDATE(REPNUM,DTENUM) a ENDATE(REPNUN,DTENUM) .

(INTEST * 10000)

END IF

GO TO LOOP

C STATE 22: DATE LIST FOR 'DATE' BEING PROCESSED.

220 GO TO LOOP

C STATE 23: 'ALL' MISSIONS ARE TO BE INCLUDED.

230 MSSNS(REPNUM, 1) a 'ALL'

GO TO LOOP

C STATE 24: 'TIME' RECOGNIZED.

240 GO TO LOOP

C STATE 25: START TIME RECOGNIZED.

250 READ(TKNSTR(1:8),FNTx'(18)')INTEST

IF (.NOT.LTIME(INTEST)) THEN

WRITE(LISTFL,FNTx251)

251 FORMAT' *-ERROR: ILLEGAL START TIME-" ')

ELSE IF (TIMENM.GE.MXTIME) THEN

WRITE(LISTFL,FMT=252)

252 FORMAT(' '-WARNING: TOO MANY TIMES SPECIFIED- ')

ERRORF = .TRUE.

ELSE

TIMENM = TIMENM + 1

STTIME(REPNUM,TIMENM) a INTEST

END IF

GO TO LOOP

C STATE 26: '-' BETWEEN START TIME AND END TIME RECOGNIZED.

260 GO TO LOOP

C STATE 27: END TIME RECOGNIZED.

270 READ(TKNSTR(1:8),FMT•'(I8)')INTEST

IF (.NOT.LTIME(INTEST)) THEN

WRITE(LISTFL,FMT*271)

271 FORMAT(' *-ERROR: ILLEGAL END TIME-**$)

ERRORF a .TRUE.

ELSE

ENTIME(REPNUM,TIMENM) z INTEST

END IF

GO TO LOOP

C STATE 28: TIME LIST FOR 'TIME' BEING PROCESSED.

280 GO TO LOOP



C STATE 29: 'ALL' TIMES ARE TO BE INCLUDED

290 STTIME(REPNUM, 1) a 9999

ENTIME(REPNUM, 1) z 9999

10 TO LOOP

C STATE 30: 'ACWTN' RECOGNIZED.

300 GO TO LOOP

C STATE 31: 'AIRCRAFT' RECOGNIZED.
C THEREFORE ALL TAIL NUMBERS ARE VALID

310 TAILNM(REPNU$4,1) - 'ALL'

GO TO LOOP

C STATE 32: AIRCRAFT TYPE RECOGNIZED.

320 IF (TKNLEN.GT.LEN(ARCRFT(1,1))) THEN

WRITE(LISTFL,FMT=321)

321 FORMAT(' **-ERROR: AIRCRAFT TYPE TOO MANY CHARACTERS-**')

ERRORF a .TRUE.

ELSE IF (ACNUM.GE.MXPLNS) THEN

WRITE(LISTFL,FMTz322)
322 FORMAT(' -- ,WARNING: TOO MANY AIRCRAFT TYPES LISTED~-' ')

ERRORF a .TRUE.

ELSE

ACNUIN z ACNUM + 1

ARCRFT(REPNUM,ACNUM) - TKNSTR(1:LEN(ARCRFT(1,1)))

END IF

GO TO LOOP

C STATE 33: IDENTIFIER LIST FOR AIRCRAFT TYPPS BEING PROCESSED

330 GO TO LOOP

C STATE 34: AIRCRAFT TYPE RECOGNIZED.

340 IF (TKNLEN.GT.LEN(ARCRFT(1,1))) THEN

WRITE(LISTFL,FMT-321)
ELSE IF (ACNUM.GE.MXPLNS) THEN

WRITE(LISTFL,FMT=322)

ELSE

ACHU1 Mx ACNUM + I

ARCRFT(REPNU,ACNUM) a TKNSTR(1:LEN(ARCRFT(l,1)))

END IF

CONTRL z .TRUE.

GO TO LOOP

C STATE 35: TAIL NUMBER 'ACWTN' RECOGNIZED.

350 IF (TKNLEN.GT.LEN(TAILNM(I,l))) THEN

WRITE(LISTFL,FMT=351)
351 FORMAT(' **-ERROR: ILLEGAL TAIL NUMBER SPECIFIED-"')

ERRORF = .TRUE.

ELSE

TAILNM(REPNUM,ACNUM) = TKNSTR(1:TKNLEN)

END IF

GO TO LOOP

C STATE 36: IDENTIFIER LIST FOR 'ACWTN' BEING PROCESSED.

SI



360 GO TO LOOP

C STATE 37: 'ALL' 'ACWTN' ARE TO BE INCLUDED.

370 ARCRFT(REPNUM, 1) a 'ALL'

TAILNM(REPNUM, 1) = 'ALL'

GO TO LOOP

C STATE 38: 'ALL' AIRCRAFT ARE TO BE INCLUDED.

380 ARCRFT(REPNUM, 1) a 'ALL'

GO TO LOOP

C STATE 39: ISTAT' RECOGNIZED.

390 STATFL 2 .TRUE.

GO TO LOOP

C STATE 40: 'BOOMTRK' RECOGNIZED.

400 *OOMFL a .TRUE.

GO TO LOOP

C STATE 41: INTEGER OR REAL FOUND AFTER IBOOMTRK I

C CONVERT THE TOKEN STRING TO A REAL NUMBER AND STORE

410 READ(TKNSTR(1:12),FMT='(FIO.O)') B004VA

GO TO LOOP

C STATE 42: 'MACHTRK' RECOGNIZED.

420 MACHFL a .TRUE.

GO TO LOOP

C STATE 43: INTEGER OR REAL FOUND AFTER 'MACHTRK'
C CONVERT THE TOKEN STRING TO A REAL NUMBER AND STORE
430 READ(TKNSTR(1:12),FMT='(F1O.O)') MACHVA

GO TO LOOP

C STATE 44: 'CONTOUR' RECOGNIZED.

4/.0 CONTFL a.TRUE.

iNTEST - 0

CONTREP z CONTREP + 1

IF (CONTREP.GT.MXREPS) THEN

WRITE(LISTFL,3572)

3572 FORMAT("'-WARNING: TO MANY CONTOUR SPECS.')

ERRORF a .TRUE.

END IF

GO TO LOOP

C STATE 45: INTEGER OR REAL FOUND AFTER 'CONTOUR XXXX'

C CONVERT THE TOKEN STRING TO A REAL NUMBER AND STORE

450 INTEST c INTEST + 1
IF (INTEST .GT. MXCONT) THEN

WRITE(LISTFL,*) '++-WARNING: TOO MANY CONTOUR VALUES-'+

ERRORF a.TRUE.

ELSE

READ(TKNSTR(1:12),FMT='(FlO.O)') CONTVA(CONTREP,INTEST)

END IF

GO TO LOOP



C STATE 46: SCALE LIST FOR 'CONTOUR' BEING PROCESSED

460 GO TO LOOP

C STATE 47: 'TITLE* RECOGNIZED

470 CONTRL : .TRUE.

COL s 1

GO TO LOOP

C STATE 48: CONCATENATE ALL TITLE PIECES TOGETHER.

480 IF ((COL+TKNLEN).LE.(LEN(TITLE))) THEN

TITLE(COL:(COL+TKNLEN-))xTKNSTR(1:TKNLEN)

END IF

COL 0 COL + TKNLEN * I

CONTRL a .TRUE.

GO TO LOOP

C STATE 49: CONTOUR TYPE RECOGNIZED AFTER 'CONTOUR'

490 IF (TKNSTR(1:TKNLEN).EQ. 'CSEL' ) THEN

CONTYP(CONTREP) z 1

TCSEL a .TRUE.

ELSE IF (TKNSTR(I:TKNLEN).EQ. 'CLDN' ) THEN

CONTYP(CONTREP) a 2

ELSE IF (TKNSTR(I:TKNLEN).EQ. 'PKOP
I ) THEN

CONTYP(CONTREP) z 3

ENO IF

GO TO LOOP

C STATE 50: 'WIDTH' CARD RECOGNIZED

500 GO TO LOOP

C STATE 51: INTEGER OR REAL RECOGNIZED AFTER 'WIDTH'

510 READ(TKNSTR(1:8),FNT='(F6.2)') WIDTH

IF ((WIDTH.LE.8).OR.(W1DTH.GE.48)) THEN

C WRITE(LISTFL,FMT='(A\)') '++-WARNING: ILLEGAL'

WRITE(LISTFL,FMTv'(A)') '- -WARNING: ILLEGAL'

WRITE(LISTFL,FNTz'(A)') I WIDTH, DEFAULT TO 30"'

WIDTH = 30.0

END IF

GO TO LOOP

C STATE 52: ',' RECOGNIZED AFTER 'CONTOUR XXXX'

520 GO TO LOOP

C STATE 54: 'FFT' RECOGNIZED.

525 FFT x .TRUE.

GO TO LOOP

C STATE 55: ISIGNAT' RECOGNIZED.

527 SIGNAT = .TRUE.

GO TO LOOP

C STATE 56: 'STATONLY' RECOGNIZED.

528 RAYTRC = .TRUE.



STATF. a .TRUE.

GOTO LOOP

C STATE 57: 'SCRCHPAD' RECOGNIZED.

535 SCRPAD a TRUE.

GOTO LOOP

C STATE 58: 'DS OR PSF' RECOGNIZED.

537 IF (TKNSTR(1:TKNLEN) .EQ. '001) THEN

SCRPSF a .FALSE.

ELSE

SCRPSF a .TRUE.

END IF

GOTO LOOP

C STATE 59: 'ALL OR NEW' RECONGNIZED.

538 IF (TKNSTR(1:TKNLEN) .EQ. 'ALL') THEN

SCRALL a .TRUE.

END IF

GOTO LOOP

C STATE 53: ACCEPT STATE

C PRINT OJT A TABLE OF THE INFORMATION STORED DURING THE PARSE
530 DO 600 TSLNUM a 1, REPNUM

WRITE(LISTFL,550) TULNUM, REPNU14

550 FORMAT(lX//,3X,'TABLE:',2X,12,'/',12,/)

WRITE(LISTFL.560)

560 FORNAT(2X,91('=I))

WR1TE(LISTFL,570)

570 FORIAT(2X,'!',4X,'SITE',4X,''',5X,'EXRECISE',5X,'I',6X,

+ 'DATE',7X,'!',4X,'TIME',5X,'!AIRCRAFT!',3x,'TAIL',3x,

+ 'i # P'/,2x,''',ZX,'LOCATION',2X,'',7x,,'NAHE',7x,

COL a 1

C PRNTROW:

1550 LSTBUFF '

LSTBUFF(1:1)x !
LSTBUFF(3:12) *SITES(TBLNUM,COL)

LSTBUFF(14:14) a !

LSTSIJFF(16:31) a MSSNS(TBLNUN,COL)

LST8UFF(33:33)II'i

IF (STDATE(TBLNUM,1).EQ.9999) THEN

IF (COL.EQ.1) LSTSUFF(35:37) z 'ALL'

ELSE IF (STDATE(TBLNUMCOL).EQ.O) THEN

LSTSUFF(35:49) zII

ELSE

LSTSUFF(35:35) a'[I

W.RITE(LSTSUFF(36:41), '(16)')STDATECTBLNUM,COL)

LSTBUFF(42:42)= 1

WRITE(LSTBUFF(43:48),'(16)')ENDATE(TBLNUM,COL)

LSTSUFF((.9:49) = '

END IF

LSTSUFF(51:51) I!



IF (STTIRE(TBLNUM,1).EQ.9999) THEN

IF (COL.EG.1) LSTSUFF<53:55) z'ALL'

ELSE IF (STTIPE(TBLNUN,COL).EQ.O) THEN

LSTBUFF(53:63) a

ELSE

LSTSUFF(53:53) a'II

lRITE(LSTSUFF(54:57), '(14)')STTIME(TDLNUM,COL)

LSTBUFF(58:58) z1-

WRITE(LSTUUFF(59:62), '(14)')ENTIME(TBLNU4,COL)

LSTBUFF(63:63) Is 'IV

END IF

LSTBUFF(65:65) a III

LSTBUFF(67:72) - ARCRFT(TBLNIJ4,CDL)

LSTBUFF(74:74) z 'I'

LSTBUFF(76:83) a TAILNM(TBLNUN,COL)

LSTSUFF(85:85) a III

WRITE(LSTBUFF,'87:39). '(I3)') COL

LSTSUFF(91:91) a III

WRITE(LISTFL.FMTU'(ZX,A91)' )LSTBUFF

C- CHECK IF ANOTHER ROW SHOULD RE PRINTED.

COL a COL 1

IF (SITES(TSLNUM,COL).NE.- '.OR.MSSNS(TBLNUM,COL).NE.'

+ .OR.STOATE(TBLNUM, COL) .NE.O.CR.STTIM4ECTBLNUM, COL)

* .NE.O.OR.ARCRFT(TBLNUM,COL).NE.1 1) GOTO PRNTROW

WRITE(LISTFL,580)

580 FORMAT(ZX,90("'l))

600 CONTINUE

IF ((FT) .AND. (TCSEL)) THEN

Do 650 1 = 1,5

IF ((CONTYP(I) .EQ. 2) .OR. (CONTYP(I) .EQ. 3)) THEN

WRITE (LISTFL,3575)

3575 FORMATC'4--WARNING :OVERPRESSURE AND CSEL NO LONGER

+ RELATED CONTOUR ABORTED')

CONTYP(I a 0

Do 620 1 a 1, 20

CONTVA(I,J) z 0.0

620 CONTINUE

END IF

650 C%)TINUE

IT s 1

DO 670 1 - 1,5

IF ((CONTYP(I) -EQ. 1) .AND. (IT MNE. M) THEN

CCNTYP(IT) - 1

CONTYP(I a 0

DO 660 .J a 1,20

CONTVA(IT,J) CONTVA(I,J)

CONTVA(I,J) =0

660 CONTINUE

IT = IT + 1

END IF

670 CONTINUE



END IF

RETURN

UZZZI Z S2SSI XSSSZfZSZ ZZS flSZ SSUZ~IS IZfZflfZ flZ1

*............................ > END PRSPACK ....................

END



'" MODULE NAME: SCHPACK

. MODULE TYPE: PACKAGE
S..

*- OVERVIEW:
S. -

THIS PACKAGE IS USED TO PERFORM THE PROCESS OF SEARCHING

* THE DATA TABLES CREATED DURING THE PARSE STAGE. THIS SEARCH

*'" IS USED TO FIND RECORDS OF SUBSONIC AND SUPERSONIC FLIGHT DATA

*'- RECORDS IN THE LIBRARY FILE BY FINDING THEIR LOCATION THROUGH

*' THE USE OF AN INDEX FILE. THIS INDEX FILE IS SIMILAR TO A CARD

" CATALOG.

*'" INTEFACE:

GETREC ( Pl, P2, P3
S..

'- Pl ::& (INTEGER] POINTER TO THE STARTING RECORD

P2 ::z [INTEGER] TOTAL OF RECORDS STARTING AT Pl

P3 ::= [LOGICAL] FLAG SIGNALING NO MORE RECORDS LEFT
S..

- INTERNAL SUBROUTINES & FUNCTIONS
S..

FILBUF() ; READS ON RECORD FROM THE INDEX FILE INTO A BUFFE

5- STRMCH() ; RETURNS TRUE IF A STRING MATCHES WITH TABLE STR

INTMCH() ; RETURNS TRUE IF AN INT. MATCHES WITH TABLE INTE
S..

'-- PROGRAMMER: BRUCE B. LACEY

-. DATE : 23-OCT-85

" REVISIONS
S.

.......................................................................

S.

-" MODULE NAME: SCHPACK\FILBUF

*" MODULE TYPE: CHARACTER FUNCTION SUBROUTINE
5-

*- OVERVIEW:

THIS FUNCTION SUBROUTINE IS USED TO READ IN ON RECORD FROM T

e. INDEX FILE. IF THERE ARE NO MORE RECORDS THEN THE FLAG .ENDREC.

-. SET TRUE.
S.

e. INVOCATION:

EX I FILBUF ( Pl, P2, P3, P4
5.

Pl ::[ [INTEGER] CURRENT RECORD NUMBER

P2 ::[ INTEGER] NUMBER OF RECORDS IN INDEX FILE

P3 ::( (INTEGER] UNIT NUMBER CORRESPONDING TO INDEX FIL



e* P4 ::= [LOGICAL) FLAG SIGNALING THE END OF RECORDS

' VARIABLE DICTIONARY:

ENDREC ;P4

IDXF!L ;P3

NUMREC ;P2

RECNUM P1

CALLER MODULES:

(SUBROUTINE] SCHPACK\GETREC

CALLED MODULES:

... NONE ...

*. PROGRAMMJER: BRUCE B. LACEY

** DATE :22-OCT-85
REVISIONS

CHARACTER*(*) FUNCTION FILBUF(

RECNU4, NUMREC, IDXFIL, ENDREC)

INTEGER RECNU4, WUI4REC, [OXPIL

LOGICAL ENDREC

IF (RECNUM.LE.NU4REC) THEN

RECNUM z RECNUM + 1

READ(IDXFIL,F4T='(A)' ,REC=RECNUM) FILBUF

ELSE

ENDREC .TRUE.
END IF

RETURN

END



*- MOOULE NAME: SCHPACK\STRMCH

- MODULE TYPE: LOGICAL FUNCTION SUBROUTINE

'- OVERVIEW:
U.

THIS FUNCTION SUBROUTINE IS USED TO SEE IF A STRING PASSED

*- IN MATCHES ANY STRING IN THE CURRENT ROW OF A TABLE PASSED IN.

'- IF 'ALL' IS FOUND THEN THE SEARCH IS CONSIDERED SUCCESSFUL.
U.

'. INVOCATION:
U.

CX a ] STRMCH ( Pl, P2, P3, P4, P5

Pl ::[ [CHARACTER*(*)] STRING TO SEARCH FOR

U" P2 ::E [INTEGER] REPETITION BEING TESTED

*. P3 ::( (CHARACTER*(*) (P4,P5)] TABLE TO SEACH THROUGH

P4 ::( INTEGER] BOUND FOR THE ROW SIZE

*- P5 ::z [INTEGER] BOUND FOR THE COLUMN SIZE
U-

VARIABLE DICTIONARY:
U-

COL ; CURRENT COLUMN IN THE SEARCH TABLE

*" CURREP ; P2

EXTLOP ; SYMBOL REPRESENTING STATEMENT LABEL 200

*" MXCOL ; P5

MXROW P4
U- SRCFOR ; Pl

TABLE ; P3

U-

*. CALLER MODULES:

U. [SUBROUTINEI SCHPACK\GETREC

U-

*" CALLED MOOULES:

U.

U- ...NONE...
U.

U. PROGRAMMER: BRUCE B. LACEY

*. DATE : 22-OCT-85

U" REVISIONS

LOGICAL FUNCTION STRMCH(

+ SkCFOR, CURREP, TABLE, MXROW, MXCOL)

INTEGER CURREP, MXROW, MXCOL, COL, EXTLOP

CHARACTER*(*) SRCFOR, TABLE(MXROW,MXCOL)

ASSIGN 200 TO EXTLOP

STRMCH = .FALSE.



DO 100 COL = 1, KXCOL

IF ((TABLE(CURREP,COL).E.IALL').OR.

+ (TASLE(CURREP,COL).EQ.SRCFOR)) THEN

IF (TABLE(O.JRREP,COL).NE.' ')THEN

STRMCH z .TRUE.

GO TO EXTLOP

ENDIF

END IF
100 CONTINUE

C EXTLOP:

2OO RETURN

END



MODULE NAME: SCHPACK\INTMCH

S MODULE TYPE: LOGICAL FUNCTION SUBROUTINE

OVERVIEW:

THIS FUNCTION SUBROUTINE IS USED TO TEST IF AN INTEGER PASSE

'" IN MATCHES AN INTEGER IN THE CURRENT ROW OF THE TABLE PASSED IN.

IF 9999 IS FOUND THEN THE TEST IS CONSIDERED SUCCESSFUL.

INVOCATION:

CX = I INTNCH ( P1, P2, P3, P4, P5, P6)

PI ::x [INTEGER] VALUE TO BE TESTED

*" P2 ::E CINTEGER3 ROW CURRENTLY BEING TESTED

P3 :: []NTEGER(P5,P6)3 TABLE FOR LOWER BOUND

P4 ::= [INTEGER(P5,P6)] TABLE FOR.UPPER BOUND

P5 :: [INTEGER] LOWER BOUND FOR P3 AND P4

P6 ::[ [INTEGER] UPPER BOUND FOR P3 AND P4

'. VARIABLE DICTIONARY:
0.

COL ; CURRENT COLUMN IN SEARCH TABLES

CURREP ; P2

ETABLE ; P3

EXTLOP ; SYMBOL REPRESENTING STATEMENT LABEL 200

MXCOL ; P6

MXROW ; P5

SRCFOR ; Pl

STABLE ; P4
0.

CALLER MODULES:
0.

[SUBROUTINE] SCHPACK\GETREC

CALLED MODULES:
0.

...NONE...

'" PROGRAMMER: BRUCE B. LACEY

" DATE : 22-0CT-85

REVISION

LOGICAL FUNCTION INTMCH(

+ SRCFOR, CURREP, STABLE, ETABLE, MXROW, MXCOL)

INTEGER SRCFOR, CURREP, HXROW, MXCOL, EXTLCP

INTEGER COL, LOOP

INTEGER STABLE(MXROW,MXCOL), ETABLE(MXROW,MXCOL)



ASSIGN 100 TO LOOP

ASSIGN 200 TO EXTLOP

I NT14CH a .FALSE.

IF (STABLE(CURREP,1).EQ.9999) THEN

INTMCH a .TRUE.

ELSE

COL a 1
C LOOP:

100 IF((SRCFOR.GE.STABLE(CURREP,COL)).AND.

* (SRCFOR.LE.ETAULE(CUJRREP,COL))) THEN

INTMCN a .TRUE.

GO TO EXTIOP

END IF

COL x COL 4 1

C EXLOP: IF (COL.LE.XCOL) GO TO LOOP

2OO END IF

RETURN

END



S............................. •..........................................

MODULE NAME: SCHPACK\GETREC

MODULE TYPE: SUBROUTINE

'- OVERVIEW:

THIS SUBROUTINE IS USED TO SERARCH THE INDEX FILE ACCORDING

' . THE USER SPECIFICATIONS STORED DURING THE PARSE STAGE. WHEN INVO

THIS SUBROUTINE WILL READ RECORDS FROM THE INDEX FILE UNTIL A MAT
* - IS FOUND. WHEN A MATCH IS FOUND THE SUBROUTINE WILL RETURN THE

* - STARTING RECORD NUMBER AND THE NUMBER OF RECORDS OCCURING AFTER

.- THE STARTING RECORD. IF A MATCH IS NOT FOUND THEN THE END OF REC

' " FLAG .ENDREC. IS SET TRUE.

'" INVOCATION:

-CALLI GETREC ( Pl, P2, P3, P4

P1 ::E [INTEGER] STARTING RECORD NUMBER

P2 :: CINTEGER] COUNT OF RECORDS FOLLOWING Pl

P3 ::[ [INTEGER] COUNT OF SUPERSONIC RECORDS

P4 :: [LOGICALI FLAG SIGNALING THE END OF RECORDS

*. VARIABLE DICTIONARY:

ARCRFT ; TABLE CONTAINING AIRCRAFT TYPES

CURREC ; THE CURRENT RECORD NUMBER FROM FILE 'INDEX'

ENDATE ; TABLE CONTAINING THE END DATES

ENDREC ; P3

*. ENTIME ; TABLE CONTAINING THE END TIMES

IDXFIL ; UNIT NUMBER FOR THE INDEX FILE

INTDAT ; INTEGER REPRESENTING YYMMDD DATE

LOOP ; SYMBOL REPRESENTING STATEMENT LABEL 1

MSSNS ; TABLE CONTAINING THE MISSION/EXERCISE NAMES

MXDATE ; MAXIMUM NUMBER OF DATE ALLOWED

MXMSSN ; MAXIMUM NUMBER OF MISSION ALLOWED

MXPLNS ; MAXIMUM NUMBER OF AIRCRAFT ALLOWED

MXREPS ; MAXIMUM NUMBER OF REPETITIONS OF SITE CARDS ALLOWE

MXSITE ; MAXI.MUM NUMBER OF SITES LOCATIONS ALLOWED

MXTIME ; MAXIMUM NUMBER OF START/END TIMES ALLOWED
NUMREC ; NUMBER OF RECORDS IN THE INDEX FILE

NUMREP ; NUMBER OF REPETITIONS STORED DURING PARSE

RECBUF ; BUFFER TO HOLD ONE RECORD FROM FILE 'INDEX'

RECTOT ; P2

* -SITES ; TABLE CONTAINING THE SITE LOCATIONS

STREC ; P1

STTIME TABLE CONTAINING THE STARTING TIMES
TAILNM ; TABLE CONTAINING THE AIRCRAFT TAIL NUMBERS

TBLIDX ; CURRENT REPETITION BEING COMPARED

TIME1 ; STARTING TIME FROM RECORD IN 'INDEX'

TIME2 ; ENDING TIME FROM RECORD IN 'INDEX'



CALLER MODULES:

M4AIN DRIVER ROUTINE

o CALLEUBMOUIES FUNCTION] SCHPACK\FILRUFo

ESUBROUTINE FUNCTION] SCHPACK\SCHt4CH()

[SUBROUTINE FUNCTION] SCHPACK\INTMCH()

PROGRAMMER: BRUCE B. LACEY

DATE : 22-OCT-85

REVISIONS

SUBROUTINE GETREC(STREC, RECTOT, SUPREC, ENDREC, 11)

C EXTERNAL STRMCH, INTI4CH, FILSUF

PARAMETER(MXDATExIO, MXMSSN=1O, MXPLNS-1O,

+ MXREPSz5., MXSITEx20, MXTINE=1O)

COMMON /CHRTABS/ ARCRFT, MSSNS, SITES, TAILNM

COMMON /INTTABS/ ENOATE, ENTIME, STOATE, STTIME, MREP

INTEGER ENDATE(MXREPS ,MXDATE)

INTEGER ENTIME(MXREPS,MXTIME)

INTEGER STDATE(MXREPS ,MXDATE)

I NTEGER STTIME(PXREPS,IXTIME)
INTEGER NUMREP, STREC, RECTOT, CURREC, INTDAT, LOOP

INTEGER TIMEI, TIt4E2, IDXFIL, NUMREC, TBLIDX, SUPREC

CHARACTER*6 ARCRFT(MXREPS ,MXPLNS)

CHARACTER*16 MSSNS(MXREPS ,MXMSSN)

CHARACTER*1O SITES(MXREPS,MXSITE)

CNARACTERSB TA! LNM(MXREPS,P4XPLNS)

CHARACTER*98 FILSUF, RECSUF

LOGICAL ENDREC, STRMCH, INTI4CK

SAVE CURREC

DATA IDXFIL /I/

DATA CURREC /0/
ASSIGN 1 TO LOOP

IF (CURREC.LE.1) THEN

C-- READ THE HEADER RECORD TO GET THE NUMBER OF RECORDS.

CURREC =CURREC +1

READ(IDXFIL,FMT='(I6)',REC:CURREC) NUMREC

ENOREC = .FALSE.

END IF



TBLIDX a 0

GET THE STARTING RECORD

RECBUF a FILBUF(CURREC,NUN4REC. IDXFILENDREC)

C LOOP:

1IF (ENDREC.EQV..TRUE.) RETURN

TBLIDX 2TBLIDX + 1

IF (TULIDX.GT.NUMREP) THEN

C-. READ IN ANOTHER RECORD FOR TESTING

RECBUF a FILBUF(CURREC,NUMREC, IDXFILENDREC)

TBLIDX a 1

END IF

C-- CHECK IF SITE LOCATIONS MATCH

IF (STRMCH(RECSUF(27:36),TULIOX,SITES,MXREPS,MXSITE)
+ .EQV..TRUE.) THEN

C- CHECK IF THE MISSION NAMES MATCH

IF (STRMCH(RECBUF(1:16),TBLIDX,MSSNS,MXREPS,MXMSSN)
+ .EQV..TRUE.) THEN

c- CHECK IF THE DATE INTERVALS CORRESPOND,

C- FIRST CONVERT THE DATE TO YYMMOD INTEGER

REA0(RECBUF(17:18),FMT(I2)') INTOAT

INTOAT a INTOAT * 100

READ(RECBUF(20:21),FMTzl(IZ)1) I

INTDAT a INTOAT +I

READ(RECBUF(23:24),FMT='(12)') I

INTOAT =INTDAT + (I1 10000)

IF (INTPCH(INTAT,TSLIDX,STDATE,ENOATE,MXREPS,MXDATE)

+ .EQV..TRUE.) THEN

C- CHECK IF THE TIME INTERVALS CORRESPOND.

READ(QEC8LlF(37:40),FMTz'(I4)') TIME1

READ(RECBUF(45:48),FMT='(14)') TIME2

IF ((INTMCH(TIMEI,TBLIDX,STTIME,ENTIME,

+ MXREPS,MXTIME).EQV..TRUE.).OR.

+ (INTMCH(TIME2,TDLIDX,STTIME,ENTIME,

+ MXREPS,MXTIME).EQV..TRUE.J) THEN

C- CHECK IF AIRCRAFT TYPES MATCH.

IF (STRMCH(RECBUF(55:60),TBLIDX,ARCRFT,

+ MXREPS,MXPLNS).EQV. .TRUE.) THEN

C- CHECK IF THE AIRCRAFT TAIL NUMBERS MATCH

IF (STRMCI(RECSUF(61:68),TBLIDX,TAILNM,

+ MXREPS,P4XPLNS).EQV..TRUE.) THEN

c- WE HAVE A SUCESSFUL MATCH

READ(RECBUF(69:78),FMT='(I10)') STREC

READ(RECBUF(79:88),FMT:'(I11)') RECTOT

READ(RECUF(9:98),FMT'(I1)) SUPREC



11 a CRREC

RETURN

ELSE

GO TO LOOP

END IF

ELSE

GO TO LOOP

END IF

ELSE

GO TO LOOP

END IF

ELSE

GO TO LOOP

END IF

ELSE

GO TO LOOP

END IF

ELSE

GO TO LOOP

END IF

•............................ END SCNPACK ....................

END



S............................................... -........................

MODULE NAME: SCHPACK\GETOMC

MODULE TYPE: SUBROUTINE

*- OVERVIEW:

THIS SUBROUTINE IS USED TO SERARCH THE INDEX FILE ACCORDING

*- THE USER SPECIFICATIONS STORED DURING THE PARSE STAGE. WHEN INVO

'. THIS SUBROUTINE WILL READ RECORDS FROM THE INDEX FILE UNTIL A MAT

'. IS FOUND. WHEN A MATCH IS FOUND THE SUBROUTINE WILL RETURN THE

*- STARTING RECORD NUMBER AND THE NUMBER OF RECORDS OCCURING AFTER

*. THE STARTING RECORD. IF A MATCH IS NOT FOUND THEN THE END OF REC

*- FLAG .ENDREC. IS SET TRUE.

'. INVOCATION:

-CALLI GETINX ( P1, P2, P3, P4

P1 ::E [INTEGERI STARTING RECORD NUMBER

P2 ::( CINTEGER] COUNT OF RECORDS FOLLOWING P1

P3 ::[ LINTEGER] COUNT OF SUPERSONIC RECORDS

P4 ::" [LOGICAL] FLAG SIGNALING THE END OF RECORDS

*- VARIABLE DICTIONARY:

ARCRFT ; TABLE CONTAINING AIRCRAFT TYPES

CURREC ; THE CURRENT RECORD NUMBER FROM FILE 'INDEX'

ENDATE ; TABLE CONTAINING THE END DATES

ENDREC ; P3

ENTIME ; TABLE CONTAINING THE END TIMES

IDXFIL ; UNIT NUMBER FOR THE INDEX FILE

INTDAT ; INTEGER REPRESENTING YYMMDO DATE

LOOP ; SYMBOL REPRESENTING STATEMENT LABEL 1

MSSNS ; TABLE CONTAINING THE MISSION/EXERCISE NAMES

MXDATE ; MAXIMUM NUMBER OF DATE ALLOWED

MXMSSN ; MAXIMUM NUMBER OF MISSION ALLOWED

MXPLNS ; MAXIMUM NUMBER OF AIRCRAFT ALLOWED

MXREPS ; MAXIMUM NUMBER OF REPETITIONS OF SITE CARDS ALLOWE

MXSITE ; MAXIMUM NUMBER OF SITES LOCATIONS ALLOWED

MXTIME ; MAXIMUM NUMBER OF START/END TIMES ALLOWED

NOPREC , NUMBER OF OVERPRESSURE RECORDS.

NUMREC ; NUMBER OF RECORDS IN THE INDEX FILE

NUMREP ; NUMBER OF REPETITIONS STORED DURING PARSE

OPR ; FLAG .TRUE. IF THE TRACK CONTAINS OVERPRESSURE REC

RECBUF ; BUFFER TO HOLD ONE RECORD FROM FILE 'INDEX'

RECTOT P2

SITES TABLE CONTAINING THE SITE LOCATIONS

STREC Pl

STTIME ; TABLE CONTAINING THE STARTING TIMES

SUPREC STARTING OVERPRESSURE RECORD.

TAILNM ; TABLE CONTAINING THE AIRCRAFT TAIL NUMBERS

.m* mml., m~m mm m, ~mm~lmmNmmmmm ilmmlllmmmmm • • -



TBLIDX ;CURRENT REPETITION BEING COMPARED

TIME1 STARTING TIME FROM RECORD IN 'INDEX'

TIME2 ENDING TIME FROM RECORD IN INDEXI

CALLER MODULES:

MAIN DRIVER ROUTINE

CALLED MODULES:

[SBOTN FNTO].HPC\I8~

ESUBROUTINE FUNCTION] SCHPACX\FILBUF()

[SUBROUTINE FUNCTION] SCHPACX\NTMCH()

S PROGRAMMER: BRUCE B. LACEY

' DATE 22-OCT-85

REVISIONS

SUBROUTINE GETINX(STREC, RECTOT, SUPREC, ENDREC, 11, NOPREC,

+ OPR)

C EXTERNAL STRMCH, INTMCH, FILBUF

PARAMETER(MXDATE=1O * MXMSSNa1O, MXPLNSxlO,

* MXREPSu5 , MXSITEm2O, MXTIMEz1O)

COMMON /CI4RTABS/ ARCRFT, MSSNS, SITES, TAILNM

COMMON /INTTABS/ ENDATE, ENTIME, STOATE, STTIME, NUMREP

INTEGER ENDATE(MXREPS,MXDATE)

INTEGER ENTIME(MXREPS,MXTIME)

INTEGER STDATE(MXREPS,MXDATE)

INTEGER STTIME(MXREPS,MXTIME)

INTEGER NUMREP, STREC, RECTOT, CURREC, INTOAT, LOOP
INTEGER TIMEI, TIME2, IDXFIL, NUMREC, TBLIDX, SUPREC

CIARACTER*6 ARCRFT(MXREPS ,MXPLNS)
CIARACTER*16 MSSNS(MXREPS ,MXMSSN)

CHARACTER'10 SITES(MXREPS,MXSITE)

CHARACTER*8 TA ILNM(MXREPS ,MXPLNS)

CHARACTERI1O0 FILBUF, RECSUF

LOGICAL ENOREC, STRMCH, INTMCH, OPR

SAVE CURREC

DATA CURREC /0/

DATA IOXFIL /51/

ASSIGN 1 TO LOOP

IF (CURREC.LE.1) THEN

C. - READ THE HEADER RECORD TO GET THE NUMBER OF RECORDS.

CURREC x CURREC + 1



READ (IDXF IL, FMTx (16)' RECCURREC) NUMREC
ENDREC z .FALSE.

NUMREC a 2

NUMREC a NUMREC I

END IF

TBLIOX z 0

C-- GET THE STARTING RECORD

RECBUF aFILBUF(CUJRREC,NUM4REC,IDXFIL,ENDREC)

C LOOP:

IF (ENDREC.EOV..TRUE.) RETURN

TBLIOX a TBLIDX + 1

IF (TSLIDX.GT.MUMREP) THEN

C-- READ IN ANOTHER RECORD FOR TESTING

RECSUF a FILBUF(CURREC,NUMREC, IDXFIL,ENDREC)

TBLIOX a I

END IF

C-- CHECK IF SITE LOCATIONS MATCH

IF (STRMCH(RECSUF(27:36),£TSLIDX,SITES,MXREPS,MXSITE)

+ .EQV..TRUE.) THEN

C- CHECK IF THE MISSION NAMES M4ATCH

IF (STRMCH(RECSUF(1:16),TSLIDX,MSSNS,MXREPS,MXMSSN)
+ .EQV. .TRUE.) THEN

C- CHECK IF THE DATE INTERVALS CORRESPOND.

C- FIRST CONVERT THE DATE TO YYMMOD INTEGER

READ(RECSUF(17:18),FMT=I(I2)1) INTOAT

INTOAT z INTDAT * 100

READ(RECBUF(ZO:21),FMT='(12)') I

INTDAT a INTDAT + I

READ(RECRUF(23:24),F4T21(12)1) I

INTOAT a INTOAT + (I * 10000)

IF (INTMCH(INTOAT,TBLIDX,STOATE,ENDATE,MXREPS,MXOATE)

+ .EQV. .TRUE.) THEN

C- CHECK IF THE TIME INTERVALS CORRESPOND.

READ(RECBUF(37:40),FMT='(14)') TIME1

READ(REC8UF(45:48),FMT='(14)') TIME2

IF ((INTMCH(TIME1,TBLIDX,STTIME,ENTIME,

+ MXREPS,MXTIME).EVTRUE.).OR.

+ (INTMCH(TIME2,TSLIDX,STTIME,ENTIME,

C- CHSCK IF AIRCRAFT TYPES MATCH.

IF (STRMCH(RECBUF(55:60),TBLIDX,ARCRFT,
+ MXREPS,MXPLNS).EOV..TRUE.) TMEN

C- CHECK IF THE AIRCRAFT TAIL NUMBERS MATCHI

+ 
MXEPSXTIM).EQ..TRE.))THE



IF (STRNCH(RECSUF(61:68),TULIDX,TAILNM,

MXREPS,MXPLUS).EQV. .TRUE.) THEN

C- WE HAVE A SUCESSFUL 1MATC~f

READ(RECBUF(69:78),FMTa'(11O)1) STREC

READ(RECBUF(79:88),FNTal(I1O)I) RECTOT

READ(RECSUF(89:98), RITz' (110)') SUPREC

READ(RECSUF(99:108),FMTU'(110)') NOPREC

READ(REC8UF(109:109),F4TS'(L1)') OPR

11 - CURREC

RETURN

ELSE

GO TO LOOP

END IF

ELSE

GO TO LOOP

END IF

ELSE

GO TO- LOOP

END IF

ELSE

GO TO LOOP

END IF

ELSE

GO TO LOOP

END IF

ELSE

GO TO LOOP

END IF

END



C

c USZR ~ ESSU 5 3 3=l3 3ff33

C

C SUBROUTINE: RTRACE

C PROGRAMMER: PHILIP J. DAY

C XONTECH INC.

C BB LABORATORIES

C DATE: OCTOBER 22, 1986

C

C PURPOSE: INITIAL DRIVER FOR THE TRAPS ROUTINES. RTRACE CALLS

C THE ROUTINES BREAKS THE FLIGHT TRACK UP INTO SEGM4ENTS,

C CREATE THE SPLINES, DO MANEUVER SCREENING AND PHI ANGLE

C SELECTION, AND DO THE RAY TRACING. THE FLIGHT TRACK

C INFORMATION IS CONVERTED FROM FEET TO METERS BEFORE IT I

C PROCESSED.

C

C

C

SUBROUTINE RTRACE

COMMON /FLIGHT/NFP,FTIME,FX,FY,FZ,VX,VY,VZ,FAC4,CA

DIMENSION FTIME(1156),FX(1156),FY(1156),FZ(1156)

DIMENSION VX(1156),VY(1156),VZ(1156),FMACH(1156),CA(1156)

C

COMMON /SPLINE/NSP,S(1OO,3),A( 1O0,3XBC(100,3),CC100,3),D(100,3)

REAL S,A,B,C,D

INTEGER NSP

C

COMMON /RAYLIM/ NLIMS,BEG(2),END(2)

C

COMMON /PRINTS/ TITLE(30),T!HLBL

CHARACTER*4 TITLE

CHARACTER*8 TIMLBL

COMMON /PRINTC/ KTPSIG,CVRTIM

LOGICAL CVRTIM

C

COMMO0N /ACIDHT/ ]DENT

CHARACTER*8 IDENT

COMMON /ACWEIG/ ACWJT,ACL

C

COMMON /UN!:', .TUNIT,HTUNIT

CHARACTER*8 .UNITXHUNIT

C

COMMON /RYCTRL/NORAYS,STND ,UL UR, LL ,LR,PRTRAY,TIMBEG,DELT:M, T mS,

-0HI3EG,DELPMI ,NPHIS

LOGICAL NORAYS,STNO,UL,UR,LL,LR,PRTRAY,LOGICC2,2)

EQUIVALENCE (LOGIC(l,l),UL)

REAL PHIS(8),DPHIC8),SGN(2)

INTEGER MOEX(2,2)



C

COMMON /RAYNIT/ KGMH,NDCRVS,NUCRVS, IUPOWN,T0,PHIO,XO,yo,ZO,

*PlO,P20,P30,OMEGA,DELTAO,PlFO,P2FO,P3F0,OMEGAF,XTO,YTO,ZTO,INTEGER KGI4N,NDCRVS,NUCRVS, IIPOWN

LOGICAL BETIWEN

C

COMMON /GROUND/ GLAYER,ZGRND,CGRNO,UGRND,VGRND,REFLFC

INTEGER GLAYER

C -

COMMON ICAUSTC/ NUM4C,TRACE,CT(360),CPHI(360),CXYZ(360,3)
REAL CXYZ

LOGICAL TRACE
C

COMMON /RPOSN/ NPTR,CPOSN,RT(200),RXYZ(200,3),RAGE(200),

* RPFACT(200) ,RVLI FT,REMEM

REAL RT,RXYZ,RAGE,RPFACT,RVLI FT

INTEGER NPTR,CPOSN

LOGICAL REMEM

C
COMMON /INOEXR/ INDREC.

C

COMM4ON /STSPLN/ ISTT

INTEGER ISTT

C

REAL V(100,3),DISP(100,3),CONV,TIP4E,T(100),ANG(360).,OP(360)

REAL CLANG

INTEGER NSEG,START(100),ENDD(100),N,CINDFL,SSR,SER

LOGICAL FLAG,RCBLG,STRT,SCRFLG,CFLAG,CAUSTC,STATT,FOJND

CHARACTER BUFF1*128,BUFF2*128

DATA CONV/ .3048/,TMAX/2.2/

DATA INDFIL/1/,CINDFL'51/

IF (NFP.LE.0) RETURN

REWIND 8

CALL FFUNC( IDENT, FOUJND)
IF (.NOT.FOUND) RETURN

C

C- CHECK TO SEE IF THE FLIGHT H4AS BEEN PROCESSED

c

REAOCINDFIL.5000,REC21MOREC) BUFF1

REAO(CINOFL,'(I11)',REC=1,ERR=8001) KREC

8000 CONTINUE

READ(CIHOFL,SO01,REC=K,ERR:8001) BUFF2

IF (BUFF1C1:68 ).EO.3UFF2(1:68)) THEN

RETURN

END IF

IF (K.GT.KREC) GOTO 8001

GOTO 8000



8001 CONTINUE

REFLFC z 1.0

HTUNIT a 'PT'

VTUNIT ='G

TIMLBL = ISSSSSS'

C

C- GET THE FLIGHT SEGMENTS

CALL GETSEG(FTIME,FMACH,CA, FZ,NFP,START,ENDO,NSEG)

C

C- CONVERT EACH TRACK INTO METRIC UNITS

c

DO050 1 a 1,NFP

VX(J) =VX(J)*CONV

VY(J) =VY(J)*CONV

VZCJ) z VZ(J)*CONV

FX(J) z FX(J)*CONV

FY(J) 2 FY(J)*CONV

FZ(J) z FZ(J)*CONV

50 CONTINUE

STRT m.TRUE.

CAUSTC z .FALSE.

DO 100 1 1,NSEG

L x

C- CALCULATE A CUBIC SPLINE ABOUT THE VELOCITY. VECTORS

C

IST7 = STARTCI)

DO 110 J4 START(I),ENDO(I)

V(L,2) zVY(J)

V(L,3) zVZ(J)

DISP(L,1) x FX(J)

DISP(L,2) zFY(J)

DISP(L,3) aFZ(J)

T(L) = FTIMEWJ

L=L + 1

110 CONTINUE

NSP z ENDO(I) - START(I) + 1

IF (NSP.LE.2) GOTO 100

CALL SPLINE(T,V,NSP, 100,S,A,B,C,D)

00 13 Ill- 1, NSP

13 CONTINUE

CALL LSOUAR(T)

D0 14, 114 =1,NSP



14 CONTINUE

Juxl

FLAG a .TRUE.

120 CONTINUE

C- STEP THROUGH SEGMENT AT EACH TRACK POINT.

C- IF THERE IS A GAP OF 2.2 SECONDS OR MORE THEN INTERPOLATE

C- AT A TIME HALF WAY BETWEEN POINTS.

IF (J.GT.1) THEN

IF ((T(J) -T(J-1)).GT.TM4AX.AND.FLAG) THEN

TO m T(J-1) + (T(J) -T(J-1))/2.0

FLAG a .FALSE.

NODE a J - 1

ELSE

TO aT(J)

FLAG x .TRUE.

NODE a J

END IF

ELSE

TO aT(J)

FLAG z .TRUE.

NODE a j

END IF

NOCEC a NODE + START(I) -1

C

C- CALCULATE AIRCRAFT MOVEMENT PARAMETERS AND LIMITING ANGLES

C

NUMC =0

LATTER =0

KATTSR x 0

CALL TACMOV(TO,NODENODEC, .TRUE.)

IF (NODE.LE.O) GOTO 126

CALL FILIMS('126)

C- DO MANEUVER STREGNTH SCREENING

CALL SCREEN(ANG,NANGZGRND)

C

C TRACE RAYS AT APPROPRIATE ANGLES

C

TRACE z .FALSE.

SCRFLG z .TRUE.

STATT x TRUE.

KATTSR =0

LATTER =0

00 125 K = ,NANG

REWIND 9

WRITE(9,*) IDENT



MPTR x 0

OP(K) 0.0

PHIO x ANG(K)

CALL RAYORG(*125)

CALL RAYTRK(.FALSE.,RCELG,CFLAG,*124)

DO 6543 III= 1,NPTR

6543 CONTINUE

c CALL RDSPCL

CALL SIGNUR(OP(K))

CALL SAVRAY

CALL STORE(11,STRT,.FALSE.,.FALSE.,IREC)

IF (STATT) THEN

KATTSR a IREC

SSR a IREC

STATT .FALSE.

ELSE

KATTER x IREC

ENDIF

STRT a .FALSE.

124 IF (CFLAG) THEN

CAUSTC z .TRUE.

ENDIF

125 CONTINUE

126 CONTINUE

C

C- GO INTO FOCUS DRIVER

C

IF ((NUMC.GT.0) .AND. (J .GT. 1)) THEN

TRACE = .TRUE.

REWIND 12

WRITE(12,*)

REWIND 12

CALL FOCMAP(TO,NCOE,NODEC,ANG,NANG,RRCURV,CAUSTC)

CALL RBRAYS

ENDIF

C

C- SIDELINE ATTENUATION TO 80 D8

C

IF ((KATTER-KATTSR) .GT. 2) THEN

CALL SIDATT(KATTSR,KATTER,ANG,NANG,SSR)

ENDIF

IF (J.LE.NSP) GOTO 120

100 CONTINUE

C

C- ENTIRE TRACK IS PROCESSED. CLOSE THE SECTION IN THE OUTPUT FILES

C

CALL STORE(O,.FALSE.,.TRUE.,CAUSTC,IREC)

C2



C- CONVERT EACH TRACK BACK FROM METRIC UNITS

C

00 55 J v 1,NFP
V()aVX(J)/CONV

VX(J) x VY(J)/CONV
X()xVZ(J)/CONdV

FXCJ) xFX(J)/CONV

FX(J) 2 FY(J)/CONV

FX(J) a FZ(J)/CONV

55 CONTINUE

RETURN

5000 FORMAT(A90)

5001 FORMAT (A 110)
6000 FOR.NAT(ONUMBER OF ANGLES xl,14)

6001 FORMAT(3X,14,3X,F10.4,3X,F10.4)

6002 FORMAT(5X,4Fl0.4)

6005 FOMT11//5,**** RAY RECU.RVES BELOW THE GROUND '

END



C

C SUBROUTINE: SPLINE

C PROGRAMMER: CURTIS F. GERALD

C MODIFIED BY: PHILIP J. DAY

C XONTECH INC.

C BBM LABORATORIES

C DATE: OCTOBER 20. 1986

C

C

C THIS ROUTINE COMPUTES THE MATRIX FOR FINDING THE COEFFICIENTS

C OF A CUBIC SPLINE THROUGH A SET OF DATA.

C THE SYSTEM IS THEN SOLVED TO OBTAIN THE SECOND DERIVATIVE VALUES.

C USING THE SECOND DERIVATIVES THE SPLINE COEFFICIENTS ARE CALCULATED.

C

C PARAMETERS:

C THE SECOND DIMENSION OF THE ARRAYS CORRESPOND

C TO X, Y, AND Z DIRECTIONS.

C INPUT: TYPE

C T(SIZE,3) R : ARRAY OF TIME VALUES

C V(SIZE,3) R : ARRAY OF VELOCITY VALUES

C N I : NUMBER OF POINTS

C

C OUTPUT:

C S(100,3) R : ARRAY OF SECOND DERIVATIVES
C A(100,3) R : SPLINE COEFFICIENT

C 8(100,3), R SPLINE COEFFICIENT

C C(100,3) R : SPLINE COEFFICIENT

C D(100,3) R : SPLINE COEFFICIENT

C

C VARAIBLES:

C M(N,4,3) : AUGMENTED MATRIX OF COEFFICIENTS A

C R.H.S. FOR FINDING S

C DTI R : DELTA TIME

C DT2 f : DELTA TIME

C DT R : DELTA TIME
C DV1 R : DELTA VELOCITY

C DV2 R : DELTA VELOCITY

C NM1 I : N MINUS ONE

C NM2 I : N MINUS TWO

C

C

SUBROUTINE SPLINE (T, V, N, SIZE, S, A, B, C, D)

INTEGER SIZE

REAL T(SIZE), V(SIZE,3),S(SIZE,3),A(SIZE,3),B(SIZE,3)

REAL C(SIZE,3),D(SIZE,3)

REAL DT1,DT2,DV1,DV2, M(1000,4,3)

INTEGER NMI,NM2

C

C COMPUTE FOR THE N-2 ROWS



C

NMZ a N 2

m1 a N 1

P00 1000 K - 1,3

DTI z T(2) - TO)

D~l x (V(2,K) -V(1,K))/0T1*6.0

DO 10 I x lNM2

072 a T(1+2) - T(1+1)

DV2 z(V(1.Z,X) -V(1.1,K))/072*6.0

M(I,1,K) a *

M(1,2,K) a2.0*(DT1 +DT2)

M(I,3,K) a 072

M(I,4,K) z DV2 - OV1

071 a 072

Dvi a DV 2

10 CONTINUE

C

C- SET UP PARABOLIC SND CONDITION FOR THE END OF THE SPLINE.

M(1,2,K) a M(1,2,K) + V(2,K) -V(1,K)

M(NM2,2,K) a M(NM2,Z,K) + V(N,K) - V(NM1,K)

C NOW WE SOLVE THE TRIDIAGONAL SYSTEM. FIRST REDUCE.

DO 110 1 z 2,NM2

M(1,2,K) aM(I,Z,K) M(I,1,K)/1(I-1,2,K)M(I-1,3,K)

M(1,4,K) m M(I,4,K) M(I,1,K)/M(I-1,2,K)*M(I-1,4,K)

110 CONTINUE

C

C NOW WE BACK SUBSTITUTE

C

M(NM2,4,K) - M(NMZ,4,K)/M(NM2,2,K)

DO 120 I1 2,NM2

J aNN1 I

P4(J,4,K) a (M(J,4,K) -m(J,3,K)*M(J.1,4,K))/M(J,2,K)

120 CONTINUE

C

C NOW PUT THE VALUES INTO THE S VECTOR

C

D0 130 I - 1,NM2

S(I.1,K) a M(1,4,K)

130 CONTINUE

C

C FOR LINEAR ENDS, SO1) = 0, S(N) 0.

C

S(1,K) = S(2,K)

W S(N,K) 2S(NM1,K)



1000 CONTINUE

C

C CALCULATE THE SPLINE COEFFICIENTS

C

D0 200 1 a l,NM1

DT a T(1+1) -T(I)

D0 210 K - 1,3

A(I,K) z(S(I+1,K) - S(I,K))I(6.00DT)

I(IK) a S(I,K)/2.0

CCI,K) =(V(I+1,K) -V(Z,K))/DT

+ (2.0*DTS(I,K) OT*S(1+1,K))/6.0

D(I,K) =V(I,K)

210 CONTINUE

200 CONTINUE

C

C- INTERPLOATE THE LAST C COEFICIENT USING THE PREVIOUS

C- SPLINE POINT

c

DT aT(N) -T(NM1)

00 300 K a 1,3

A(N*K) z 0.0

*(N,K) - S(W,K)/2.0

C(N,K) a 3.0*AN1,K)*DT*DT +2.0*8(NM1,K)0DT +C(NM1,K)

D(N,K) a V(N,K)
300 CONTINUE

C

C END OF SPLINE ROUTINE

C

END



C
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C
C

C SUBROUTINE: GETSEG

C PROGRAMMER: PHILIP J. DAY

C XONTECH INC.

C BBN LABORATORIES

C DATE: OCTOBER 23, 1986

C
C PURPOSE: TO DIVIDE THE FLIGHT INTO SEGMENTS WHERE THE POINTS ARE

C ABOVE THE CRITICAL MACH NUMBER. THE FIRST TWO AND THE

C LAST TWO POINTS OF A SEGMENT CAN BE BELOW CRITICAL. THIS

C IS DONE IN ORDER OT IMPROVE THE SPLINE INTERPOLATION.

C THERE CAM ALSO BE SUBCRITICAL POINTS IN THE TRACK; HOWEV

C THERE CAN ONLY BE AT MOST 5.5 SECONDS BETWEEN CRITICAL

C POINTS. IF THERE IS A 4.5 SECOND GAP BETWEEN DATA POINT

C THE SEGMENT IS ALSO TERMINATED.

C

C PARAMETERS: NAME TYPE DESCRIPTION

C INPUT: TIME (NPTS) R : ARRAY OF TIMES (S)

C MACH (NPTS) R : ARRAY OF MACH NUMBERS

C CA (NPTS) R : ARRAY OF CLIMB ANGLES (DEG

C Z (NPTS) R : ARRAY OF NIGHTS (FEET)

C MPTS I : NUMBER OF DATA POINTS

C OUTPUT: START (NPTS) I : INDEX ARRAY FOR START OF S

C ENDO (NPTS) I : INDEX ARAY FOR END OF SEGM

C NSEG I : NUMBER OF SEGMENTS

C
C ====== S =z =========2t===2==ss=322=3=s=2= s

C
C

SUBROUTINE GETSEG(TIME,MACN,CA,Z,NPTS,START,ENDD,NSEG)

REAL TIME(NPTS),MACH(NPTS),CA(NPTS),Z(NPTS)

INTEGER NPTS

INTEGER START(NPTS),ENDO(NPTS),NSEG

C

COMMON /ACIDNT/ IDENT

CHARACTER*8 IDENT

COMMON /ACWEIG/ ACWT,ACL

COMMON /CARL/ BOMFCT

REAL BOMFCT, BOMF

C

COMMON /GROUND/ GLAYER,ZGRND,CGRND,UGRND,VGRND,REFLFC

INTEGER GLAYER

REAL MC,ME,PI,GAMMA



REAL BRMAX, MICAX

INTEGER 1,F,BKPT

LOG ICAL STARTED, BREAK, FI RST

C

C- BRMAX FOR BREAK IN DATA

C- ?4CMAX FOR TIME BELOW CRITICAL

C

DATA SRM4AX/4.5/,MCI4AX/5.5/,PI/3.1415927/

NSEG a0

Izj

BKPT a1

STARTED a .FALSE.

BOMFCT 0.0

FIRST 2 TRUE.

100 CONTINUE

IF (Z(I).GE.6.0E6) THEN

NSEG z 0

NPTS z

RETURN

END IF

C

C- CALCULATE CRITICAL MACH AND AIRCRAFT'S MACN

c

MC =EXP(4.033E-06*ANIN1(Z(1X,35300.))

GAMM4A a CA(I)'PI/180.0

IF (MACH(I).GT.1.0) THEN

ME =1.0/SIN(GAMMA + ATAN(1.O/SQRT(MACH(I)*
2  1.0)))

ELSE

ME s 0.0

ENDIF

C

C- CALCULATE THE PEAK OVERPRESSURE USING CARLESON'S METHOD

c

IF (ME.GE.MC) THEN

PRINT *,IZGRND Z(I) GAM4MA MACHO() HE',ZGRND,Z(I),GAMMA,

1 MACH(I),HE

HE s (Z(I)-ZGRND)*COS(GAMMA)

ASIGA, z (1.0 -6.8756E.06*Z(I))**5.2559

ASIOG z (1.0 6.8756E.06*ZGRND)**5.2559

SOMF z (8400.0 * SQRT(ASIGA*ASIGG)*

+ (MACH(I)**2 - 1)**0.125)/(HE**0.75)

CALL OPFIND(IDENT,OPFACT,ACWT)

SOMF z BOMF*OPFACT

ELSE

BOMF =0.0

END IF
BOMFCT MAX(SOMFCT,B#4F)

C

C- START A TRACK

c

014



IF (IE.GT.MC.AND. .NOT.STARTED) THEN

STARTED z .TRUE.

NSEG aNSEG + 1

IJ K AXO(1-1,2)

DO 110 Ili. a I,IJ,-1

IF ((TIME(IIJ) -TIME(IIJ-1)) .GT. IRMAX) THEN
BKPT a IlJ

GOTO 120

END IF

110 CONTINUE

120 CONTINUE

START(NSEG) a MAXO(BKPT,1-2)

ENDI F

C

C- IS THERE A GAP IN THE DATA ?

c

IF (I.LT.NPTS) BREAK 2 (TIME(1+1) -TIME(I).GT.SR4AX)

IF (STARTED.AND.BREAK) THEN

STARTED z .FALSE.
FIRST z .TRUE.

ENDD(NSEG) aI

BKPT a I + I

END IF

C

C- POINT BELOW CRITICAL ?

c

IF (STARTED.AND.ME.LE.MC) THEN

IF (FIRST) THEN

FIRST a .FALSE.

END IF

ENDI F

C

C- IS MACH BELOW CRITICAL LONG ENOUGH ?
c

IF (.NOT.FIRST) THEN

BREAK a (TIME(I) - TIME(F).GT.MCMAX)

IF (BREAK) THEN

STARTED a .FALSE.

FIRST a .TRUE.

ENDD(NSEG) a MINO(F+1,I)

I aF -1

ELSE

C

C- ABOVE CRITICAL AGAIN
c

IF (ME.GT.1MC) FIRST = TRUE.

END IF

END IF

C

C- LOOP CONTROLE

c

I1+1



IF (I.LE.NPTS) GOTO 100

IF (NSEG.GT.O.AN0.STARTED) ENDD(NSEG) : PTS

C CLOSE(55)

DO 3333 111 1,NSEG
3333 CONTINUF

RETURN

END



C
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C

C SUBROUTINE: SCREEN

C PROGRAMMER: PHILIP J. DAY

C XONTECH INC.

C BBN LABORATORIES

C DATE: NOVEMBER 3, 1986

C

C PURPOSE: TO DECIDE WEATHER THE MANEUVER IS STRONG OR WEEK AND

C BASED ON THIS TO. CALCULATE AN ARRAY OF PHI ANGALS
C INDICATING THE RAYS TO BE TRACED. FOR STRONG MANEUVE

C THE GROUND SPACING IS APPROXA14ATELY 500 FT. FOR WEEK
C MANEUVERS IT IS 2000 FT.

C

C PARAMETERS: NAME TYPE DESCRIPTION

C INPUT: MONE

C

C OUTPUT: PHI (400) R : ARRAY OF PHI ANGLES

C FIRST ELEMENT CONTAINS

C INDEX FOR THE FIRST MA

C LAST ELEMENT IS LAST M

C NPNI I NUMBSER OF ANGLES
C

C

SUJBROUTINE SCREEN(PHI ,NPHI ,ZGRND)

COMMON /ACSPOT/ TIME,XR-C,YRO,ZRO,XCOT,YDOT,ZDOT,AIRSPD,AsPOOT,
+ CO,UO,VO,CDOT,XMACH,XMADOT,XMU,XMUDOT,COSMU,

+ SNM1U,EX(3,3),EKDOT(3,3),GLOAO,HEADIN,CLU4B,BANK,

+ XDDOT,YDDOT,ZDDOT,XDDDOT,YDDOT ,ZODDOT

COMMON /RAYLIM/ NLIMS,BEG(Z),ENDCZ)

C

COMMON /PHILIM/ MINPHI,MAXPHI

REAL MINPHI,MAXPHI

C

COMM4ON /CARL/ BOMFCT

REAL BOMFCT

REAL PHI(360)
INTEGER NPHI

REAL ENDPNI,TW.J,DELPHI,PI

REAL THETA1,THETA2,DPHI,PHIT,XNOT,YNOT,XT,YT,XLAST,YLAST

REAL V(3),A(3),VHAT(3) ,AHAT(3),WHAT(3), TEMP(3) ,MACM,MACHP

REAL ALPOOT,MUOOT,THETAS,THETSP,ADOTP,DRAY,MAXD,CLANG

INTEGER MNPHI

EQUIVALENCE (V(1),XDOT),(A(1),XDDOT)



LOG ICAL STRONG,LAST

C

C- OPHI IS ONE DEGREE

c

DATA DELPNI/1.O/,PZ/3.1415927/,MNPHI/400/

CLANG -CLIMB*PI/180.O

C

C- CALCULATE MAXPHI 0.0 4n MAXPHI -a P1

C- CALCULATE MIXPHI 0.0 >a MIXPHI >a PI

C

MAXPII a ANM(A4O(END(l),36O.).54O.,36O.)-18O.
MINPHI x AMOO(AMOO(BEG(i),360.)+540.,360.)-180.

C

C- CHECK TO SEE If THERE IS ONLY ONE ANGLE

C

PHID - 0.0

PHI(2) a PHIO

MPH! 2

IF (MINPHI.EQ.MAXPNI) THEN

PHI~i) a0.0

MPH! z I

RETURN

END IF

C

C- DO MANEUVER SCREENING AND SELECT A PHI WIITH MAXIMUM OVER PREASURE

c

MACH z SQRT(DOTP(V,V,3)/(CO**2))

MACHP = DOTP(A.V,3)/(CO'RNORM(V,3))

MUDOT a .1.O*MACHP/(MACH*SQRT(MACH*MACH - 1.0))

CALL UNIT(V,VHAT,3)

CALL UNIT(A,AHAT,3)

CALL CROSS(VHAT ,AHAT,TEMP)

CALL CROSS(VHAT,TEMP,WHAT)

ALPOOT a DOTP(A,WHAT,3)/RNORM(V,3)

THETAS a ASIN(-1.0OHAT(3))

C

C- CALCULATE PHI ANGLE WITHIN MARGINS WITH THE LARGEST OVER PRESSURE

C

IF (ABS(MUDOT) .LT .ABS(ALPDOT+MUDOT)) THEN

IF (THETAS.GT.MAXPHI) THEN

THETSP z MAXPHI

ELSE

THETSP =THETAS

END IF

ELSE

THETSP =THETAS - PI

IF (THETSP.LT.MINPHI) THEN

THETSP z INPHI



END I F
END IF

ADOTP z DOTP(AWHAT,3)/RNORM(V,3)*COS(THETSP-THETAS)

DRAY z NUDOT+ADOTP

IF (ZRO.GT.4572) THEN

DPNI z DELPHI

ELSE

DPH1 a 2.*DELPHI

PHIMi x NINPHI

PHI(2) z AINT(MINPHI)

1J2

C-CALCULATE THE REST OF THE PHI ANGLES

C

PHI(J) uPHI(J-1) +OPHI

IF (PHI(J).LT.MAXPNI) GOTO 1000

PHI(J x MAXPHI

NPHI x J

RETURN

END



C

C

C SUBROUTINE: STORE

C PROGRAMMER: PHILIP J. DAY

C XONTECH INC.

C BBN LABORATORIES

C DATE: DECEMBER 15,1986

C

C PURPOSE: TO STORE GROUND LOCATIONS AND OVERPRESSURES OF THE BOOM

C IN THE CONTOUR LIBRARY FILE "CLIBRY".

C

C PARAMETERS: NAME TYPE DISCRIPTION

C INPUT:

C IFLAG I CAUSTIC POINT INDICATOR

C 0 : SIDELINE INTERPO

C 11 : NO CAUSTIC

C 21 : CAUSTIC

C START L TRUE FOR THE FIRST POINT IN

C NEW TRACK

C TERM L TRUE FOR THE LAST POINT IN T

C TRACK

C CAUSTC L SET IF THERE WAS A FOCUS IN T

C GROUND REGION

C OUTPUT:

C IKREC I RECORD NUMBER OF THE CURRENT

C STORED RAY DATA

C

C VAQIABLES:

C ENDREC I LAST RECORD OF THE CLIBRY BE

C ADDITIONS

C FFTFLG L FLAG SET TRUE IT AN FFT WAS

C CALCULATED FOR THE SEL

C FILBUF C CHARACTER BUFFER

C 11 I INTEGER DUMMY VARIABLE

C 12 1 INTEGER DUMMY VARIABLE

C 13 I INTEGER DUMMY VARIABLE

C INDREC I RECORD NUMBER OF THE ENTRY I

C INDEX FILE

C IREC I RECORD NUMBER OF THE CURRENT

C IN THE CINDEX FILE

C KREC I CURRENT RECORD TO BE WRITEN

C Li L LOGICAL DUMMY VARIABLE

C NOPREC I NUMBER OF PEAK OVER PRESSURE

C RECORDS

C NREC I NUMBER OF GROUND POINT RECOR

C OPREC I STARTING LOCATION FOR PEAK 0

C PRESSURE RECORDS

OPC R PEAK OVER PRESSURE CF A CAUS

C OPG R OVER PRESSURE ON THE GROUND

C PHIO R PHI ANGLE OF THE RAY

C SEL R SOUND EVENT LEVEL

C STREC I STARTING RECORD IN THE CLIBR



C THE CURRENT FLIGHT TRACK

C TO ft TINE THE RAY HITS THE GROUND

C XC ft X COORDINANT OF A CAUSTIC RA

C THE GROUJND

C XK (3) R:A X, Y, AND Z COORDINANTS OF T

C ON THE GROUND

C YC Rt Y COORDINANT OF A CAUSTIC RA

C THE GROUND

C YC R Y CODODINANT OF A CAUSTIC RA

C THE GROUND

C

SUBROUTINE STORE(IcLAG.START,TERM4,CAUSTC,IKREC)

LOGICAL CAUSTC, START, TERM

INTEGER KREC

COMMON /GROUND/ GLAYER,ZGRND ,CGRND,UGRND,VGRNO,REFLFC

INTEGER GLAYER

C

COMMON /HACSPT/ HACM(41)

COMMON /RAYOUT/ TO,PNIO,XK(3),OPG,SEL

COMM4ON /INDEXR/ INDREC

REAL TC,XC,YC,OPC

INTEGER ENIDREC,STREC,NREC,OPREC,NOPREC, IFLAG

INTEGER 1.1,12,13,INDREC,IREC

CHARACTER F! LBUF*98

COMM4ON /PHILIM/ MINPHI,MAXPNI

REAL MINPHI,MAXPHI

C

LOGICAL Ll,STRTED

DATA INDFIL/1/,STRTED/.FALSE./

KREC a 0

IF (START.OR.(.NOT.STRTED.ANO.TERM)) THEN

STRTED =.TRUE.

ENDREC x 1

NINOX 2 1

READ(52,5000,REC2I ,ERR=1O) ENDREC

GOTO 20

10 ENDREC z 1

20 READ(51,500O,REC=1,ERRz30) NINDX

GOTO 40

30 NINOX %1

40 CONTINUE

STREC =ENDREC + I

WREC 20



READ(INDFIL,FI4T2I(A)uREC2INDREC) FILBUF

WRITE(52,5005,REC=STREC) FILBUF(1:36),FILSUF(55:68),ZGRND

IF (.TRUE.) THEN

WRITE(5O,5006) FILBUF(1:36),FILBUF(55:68)

WRITE(50,5007) ZGRND/0.3048

WRITE(50, 5200)

END IF

END IF

P1410 = ANM(AMOD(PHI0,36O.)+540.,360.)l8O.

IF (.NOT.TERM) THEN

NEEC a WREC + 1

KREC z STREC +NREC

IKREC 2 KREC

WRITE(52,5001,REC=KREC) IFLAG,HACM(l),HACM(2),HACM(3),HACM(4),

+ TO,XK(1 ),XK(2),PHIO,OPG,SEL,HACM(14)

IF (.TRUE.) THEN

C TOUT z TIMCVR(HACM(l),5)

FX a HAC14(2)/0.3048

FY aHACM(3)/0.3048

FZ 2 HAC4(4)/O.3048

FFX aXKC1)/0.3048

~FF a XK(2)/0.3O48
AOPG z OPG/47.85

WRITE(50,5004) IFLAG,HACH(1),FX,FY,FZ,PHI0,T0,
+ FFX,FFY,AOPG,SEL,HACM(14)

END IF

ELSE

C

C- OUTPUT THE MAXIMUM OVER PRESSURE FOR TIMES WITH CAUSTICS

C

STRTED 2 .FALSE.

OPREC 20

NOPREC a0

REWIND 8

IF (CAUSTC) THEN

500 CONTINUE

READ(8,5002,EN0=501) TTIM,AX,AY,AZ,TC,XC,YC,PHI0,OPG,SEL,COP

OPREC STREC + NREC +1

IdOPREC 2NOPREC + I

JOPREC STREC + NREC + NOPREC
WRITE(52,5022,RECJOPREC) TTIM,AX,AY,AZ,TC,XC,YC,

+ OPG,SEL,COP

GOTO 500

END IF

C

C- BRANCH TO HERE IF THERE ARE NO CAUSTICS IN THE FLIGHT TRACK

c

501 CONTINUE



REAO(INOFIL,F14T'(A)' ,REC=INOREC) FILBUF

NINOX a NINOX + 1

WRITE(51,5003,RECzNZNOX) FILBUF(1 :68),STREC,NREC,OPREC,

+ MNOPREC, CAUSTC

ENDREC x ENOREC + NREC + NOPREC + 1

WRITE(51,5000,RECa1) NINDX

WRITE(52,5000,REC21) ENOREC

REWIND 8

END IF

RETURN

801 FORMAT(5FIO.4)

5000 FORMAT(LIO)

5001 FORrAT(12.F8.Z,3F8.0,F8.2,2F8.0,F8.3,FI0.4,FlO.4,FlO.4)

5002 FORMAT(F8.2,3F8.0,F8.2,2FB.0,F8.3,FlO.4,FlO.4,FlO.4)

5022 FORMAT(F8.2,3F8.0,F8.2,2F8.0,F10.4,F1O.4,F1O.4)
5003 F0RMAT(A68,4110,Ll)

5004 FORMAT(12, 1X,F10.2,3F8.0,F9.3,FlO.2,2F8.0,FI1 .4,FIO.4,Fl0.4)

5005 FORMAT(3X,A36,2X,A14,T61,FlO.2)
5006 FORMAT(3X,A36,2X,A14)

5007 FORMAT(3X,'ALTITUDE OF THE GROUJND !S,Fl2.2,1 FT.')

5200 FORMAT('FLAG',3X,'T0',7x,'xoo,6(,IYO',6X,IZO,6X,'PHZO',

+ 7X, 'TG' ,7X, 'XG' ,6X, 'YG' ,7X, 'OP' ,7X, 'CSEL',

+ 7X,1'MACH')

END



C

C ..............................................

C
C SUBROUTINE: SIDATT

C PROGRAMMER: PHILIP J. DAY

C XONTECH INC.

C BUN LABORATORIES

C DATE: MARCH 20, 1987

C

C PURPOSE: TO RETRIEVE TNE INFORMATION NECESSARY TO 0O BOOM

C EXTRAPOLATION AT THE SIDELINES OF THE BOOM.

C

C

SUBROUTINE SIDATT(KATTSR,ICATTER,ANG,NWANG, SSR)

I NTEGER KATTSR ,KATTER, NANG, SSR, SER

REAL ANG(400)

REAL HACI4(4),XK(3),PI

INTEGE1 RAYCT

CHARACTER*8O BUFF

LOGICAL RGRND

COMMON /ACSPT/ MACM

COMMON /RAYPTS/ RAYIP, RAYlX, RAYlY, RAY2P, RAY2X, RAYZY, GRNDZ,

SMOSPO

COMMON /GROUND/ GLAYER,ZGRND,CGRND,UGRND,VGRND,REFLFC

INTEGER GLAYER

C
COMMON /PHILZM/ MINPHI,MAXPHI

REAL MINPHI,MAXPHI

DATA P113.1415926/

GRNDZ ZGRND

SNOSPD CGRND

IF (KATTSR.GT.O) THEN

READ(52,5OO1,REC=KATTSR) IFLAG,HACM(l),I4ACM(2),HACM(3),HACM(4),

+ TO,XKC1),XK(2),PHIO,OPG,SEL,MACH

100 CONTINUE

RAY2X z XK(l)

RAY2Y =XK(2)

RAY2P zOPG

READC52,5001,RECLKATTSR+l) IFLAG,TTT,HACM(2),HACM(3),
+ ACM(4) ,TO, XKC1) ,XK( 2) ,PHIO1,OPG, SEL ,MACH



C

C- CHECK TO SEE THAT THE RAYS START AT THE SAME TIME

C

RAYlX a XK(I)
RAMl a XK(2)

RAYIP a OPG

C

WRITE(BUFF,1OOO) ANG(1)

READ(BUFF, 1000) AAA

IF (PHIO GT1. AMA) THEN

ANGLE3 a ANGC1)*PI/180.

ANGLE2 a PHIO*PI/180.

ANGLEI PH1O1*PI/180.

RGRNO a .FALSE.
ELSE

AHGLE3 a ANG()*PI/180.
ANGLE2 PHIO*PI/180.

ANGLEI PHIO1*P.I/180.

RGRNO .TRUE.

END IF

C- DO THE EXTRAOPLATIO4

c

CALL EXTRPR(ANGLE1 ,ANGLE2,ANGLE3,RGRNO,RZAYCT)

END IF

C

C- REPETE FOR THE OTHER SIDELINE

C

IF (KATTER.GT.0) THEN

READ(52,5001,REC=KATTER) IFLAG,HAC14(l),HACM(2),HACM(3),HAC4(4),
+ TO,XK(1 ),XK(Z) ,PHIO,OPG,SEL,MACH

K a MANG

200 CONTINUE

RGRNO a .TRUE.

KK z K

RAY2X x XK(1)

RAY2Y a XK(2)

RAY2P xOPG

READ(52,5001,REC=CATTER-1) IFLAG,TTT,HAC14(2),HACM(3),

+ HACM(4) ,TO,XK(I),XK(2),PHIOI ,0PG,SEL,MACH

C

C- CHECK TO SEE THAT THE RAYS START AT THE SAME TIME

c

RAY1X = XK(1)

RAYlY x XK(2)



RAYlP a 090

C

WRITECRUFF, 1000) ANGM1

READ(BUFF,1000) AAA

IF (PH!O .LT. AAA) THEN

ANGLE3 - ANG(KK)*PI/180.

ANGLE2 a P94r0
2P!/180.

ANGLE1 a PH101*PI/180.

RGRNO U .ALSE.

ELSE

AMGLE3 = ANGC1)*PI/180.

ANGLE2 a PHIO'PI/180.

ANGLEl a M4IOI*PI/180.

RGRNO -TRUE.

ENDIF

C- DO THE EXTRAOPLATION

C

CALL EXTRPR(ANGLE1 ,ANGLE2,ANGLE3,RGRND,RAYCT)

END IF

1000 FORMAT(F8.3)

RETURN

5001 FORMAT(12,FB.2,3F8.0,F8.Z.2F8.0,F8.3,FiO.4,FlO.4,FlO.
4 )

5200 FORNAT(I1O)

6000 FORMAT(' 11!11111!1 NOT ENOUGH INFORMATION FOR EXTRAPOLATION_-,

!?II!JI! '1,'TIME zs',F12.3)

END



*t**~t ** *v~t , rM,,SUBROUTINE EXTRPRAY tf tftt.ttttw

M-NOULE NAME : EXTRPR

*M MODULE TYPE : SUBROUTINE

*- PROGRAMMER : THOMAS REILLY

XONTECH INC.

B"N LABORATORIES

" DATE : DECEMBER 9, 1986

"DESCRIPTION :

-THIS SUBROUTINE IS DESIGNED TO EXTRAPOLATED OUTSIDE TH

MARGIN OF THE LAST RAY DOWN TO THE THRESHOLD OF APPROXIMAT
SEVENTY D. IT ACCOMPLISHES THIS BY RECIEVING TWO RAYS AND

THREE ANGLES. (IF THE LAST RAY DOES NOT HIT THE GROUND THEN

IT'S TERMINATION POINT IS CALCULATED AND USED FOR THE LAST

THE LAST AND NEXT TO THE LAST RAYS ARE USE TO EXTRAPOLATED
e- OUTSIDE THE MARGINE TO CALACULATE THE NEW RAY'S TERMINATION

AND OVERPRESSURE.

'- VARIABLE DICTIONARY

.. .......

- ANGLE1 ANGLE OF THE FIRST RAY (N-1).

*- ANGLE2 ANGLE OF THE SECOND RAY (N).

*- ANGLE3 ANGLE OF THE THIRD RAY (N).

'- AIRT TIME THE AIRCRAFT IS AT COORDINATE AIRX, AIRY, AIRZ.

* AIRX X COORDINATE OF THE AIRCRAFT.

*- AIRY Y COORDINATE OF THE AIRCRAFT.
'- AIRZ Z COORDINATE OF THE AIRCRAFT.

M- ON SLANT DISTANCE OF THE LAST RAY.

'- DN SLANT DISTANCE OF THE NEXT TO LAST RAY.
- GRNDZ Z COORDINATE FOR THE GROUND TERMINATION POINT OF THE RA

S- LE NEW RAYS CALCULATED OVERPRESSURE IN DB.

" LMC MODIFIED OVERPRESSURE VALUES IN DB, TO CALCULATE NEW RA
* PE NEW RAYS CALCULATED OVERPRESSURE.

PMC MODIFIED OVERPRESSURE VALUES FOR CALCULATING THE NEW RA
*- RAYlP PRESSURE OF THE FIRST RAY.

" RAYlX X COORDINATE OF WHERE RAY ONE TERMINATES.

'- RAYlY Y COORDINATE OF WHERE RAY ONE TERMINATES.

* RAY2P PRESSURE OF THE SECOND RAY.

* RAY2X X COORDINATE OF WHERE RAY TWO TERMINATES.
" RAY2Y Y COORDINATE OF WHERE RAY TWO TERMINATES.

- RAYCT NUMBER OF RAYS IN THE ARRAY RAYPT.

RGRNO BOOLEAN FLAG, TRUE IF THE LAST RAY REACHED THE GROUND.

*- SNOSPO SPEED OF SOUND VALUE.

*" TIME TERMINATION TIME OF THE NEWLY CALCULATED RAY.

* XE,YE X AND Y COORDINATES OF THE EXTRAPOLATED RAYS.

*- XM,YM X AND Y COORDINATES OF THE LAST RAY.



~- XN,YN X AND Y COORDINATES OF THE NEXT TO LAST RAY.

*........................................................................

S MOD IFIED: MARCH 20, 1987

2 ~ PRROGRAMMER: PHILIP J. DAY
2. XONTECH INC.

SBN LABORATORIES

COMMON RAYOUT ADDED
CALL TO STORE ADDED

................................................

SUBROUTINE EXTRPR(ANGLE1, ANGLE2, ANGLE3, RGRND, RAYCT)

C0OMMON /ACSPT/ AIRT, AIRX, AIRY, AIRZ

COMMON /RAYPTS/ RAYlP, RAYiX, RAYlY, RAYZP, RAY2X, RAY2Y, GRNDZ,

* SNDSPO

REAL LN, PN, LMC, PMC, LE, PE

INTEGER RAYCT, OUTFILE

LOGICAL RGRNO

COMMON /RAYOUT/ TO,PHIO,XK(3),OPG,SEL

PARAMETER (OUTFILE x 4)

RAYCT 0

*. CHECK IF THE LAST RAY REACHED THE GROUND.
19 (.NOT. RORNO) THEN

2. CALCULATE THE RAYS ESTIMATED COORDINATES FROM THE RAY BEFORE I

XM 2 RAY2X + (RAY2X RAYiX) * ((TAN(ANGLE3) TAN(ANGLEZ))
+ (TAN(ANGLE2) TAN(ANGLE)))

YM = RAY2Y + (RAY2Y RAYlY) * ((TAN(ANGLE3) TAN(ANGLE2))
+ I(TAN(ANGLE2) .TAN(ANGLEIM)

CALCULATE THE SLANT DISTANCE FROM THE A/C.

DM z ((XM -AIRX)"2.0 + (YM - AIRY)** 2.0 +(GRNDZ -AIRZ)

+ '* 2.0)'* 0.5

ON z ((RAY2X - AIRX)2.0 + (RAY2Y - AIRY)2.0 (GRNDZ

* AIRZ)**2.0)' 0.5

2 ASSIGN RAY2 TO XN AND YN COORDINATE VARIABLES.

XN z RAY2X
YN 2 RAY2Y

CHECK TO SEE IF SLANT DISTANCE LIES BETWEEN .8 AND 1.0

IF ((0.8 DMO) .LT. ON) .AND. (DN .LT. ON)) THEN

LN = 10 *LOGO((RAY2P*2.0)) + 68.0
LN =LN -10 - 103.2 * LOGIO( (ON/ON))
PN = RAY2P * 3.162*((DN/DM)** 5.12)

ELSE

LN z 10 *LOG10((RAY2P**2.0)) + 68.0
PN - RAY2P



END I F

CALCULATE THE LNC AND THE P$4C.
LNC a LM + 15 *LOG1((DN/DM)) -10.0
PMC a 0.3162 *PM * (DN/DM)** 0.75

* STORE THE LIMIT POINT

TO z AIRT +(ON / SNOSPO)

PHID a 0.0
XK(1) a XN
XK(2) a YM4

OPG a PW4C

SEL z 0.0
CALL STORE(0,.FALSE.,.FALSE.,.FALSE.,IREC)

IF THE LAST RAY DID TERMINATE THEN.

ELSE
DM a ((RAYZX - AIRX)** 2.0 + (RAYZY -AIRY)** 2.0 + (GRNDZ

+ .AIRZ)" 2.0)** 0.5

ON a ((RAYiX -AIRX)** 2.0 + (RAYlY AIRY)" 2.0 + (GRNOZ
*AIRZ)** 2.0)** 0.5

LNC a 10 *LOGIO((RAY2P'*2.0)) + 68.0 - 10.0
PMC a 0.3162 * RAY2P

ASSIGN RAY2 TO XN, YM4 COORINATE VARIABLES AND RAY1 TO XN, YN.

XN a RAYlX

1CM a RAY2X
YN zRAYlY

YM a RAY2Y

END IF

INC a 914.4

*~LOOP UNTIL LE * 80).

10 CONTINUE

XE 2 INC * ((XM -XN)/(((XM .XN)** 2.0 + (YM .YN)** 2.0
+ )** 0.5)) + 1CM

YE a INC * ((YM - YN)/(((XM XN)** 2.0 + (TM YN)** 2.0

+ )" 0.5)). +Y1
DE a ((E -AIRX)"* 2.0.+ (YE - AIRY)"* 2.0 *(GRNDZ

+ AIRZ)'* 2.0)** 0.5
LE a L14C + 25 * LOG10((DM/DE))
PE a P9IC * (DM/DE)** 1.25

CALCULATE THE TIME THE RAY HITS THE GROUND.

TIME a AIRT + (DE / SNOSPO)2

CHECK LE VALUE BEFORE ENTERING THE NEW RAY IN THE FILE.

IF (LE .GE. 80.0) THEN

RAYCT a RAYCT + 1
ASSIGN VARIABLES IN THE COMMON TO STORE VALUES AND CALL STORE.

TO =TIME

PHIO z 0.0



XK(1) - XE

XK(2) * YE

OPG a PE

SEL a 0.0

IF (((XK(1) .GT. -39624) .AND. (XK(1) .LT. 39624))

1 .AND. (CXK(2) .GT. -39624) .AND. (XK(2) .LT.

2 39624))) THEN

CALL STORE(O,.FALSE.o.FALSE.,.FALSE.,IREC)

ENDIF

C CALL ENTRAY(XE, YE, PE, TIME, RAYCT)

ENDIF

INC a INC + 914.4

' LOOP UNTIL LE * 80 DB.

IF (LE .GT. 80.0) GO TO 10

CLOSE (OUTFILE)

RETURN

END

' " END OF SUSROUTINE EXTRPRAY.



C

C .............. .......................................................

C

C SUBROUTINE: FFUNC

C PROGRAMMER: PHILIP J. DAY

C XONTECH INC.

C BBN LABORATORIES

C DATE: MARCH 25, 1987

C

C PURPOSE: TO GENERATE F-FUNCTIONS FOR THE VARIOUS AIRCRAFT IN

C THE TABLE. IF THE AIRCRAFT TYPE IS NOT FOUND IN

C THE TABLE, AN ERROR MESSAGE IS PRINTED AND PROCESSING

C FOR THAT FLIGHT IS ABORTED.

C

C PARAMETERS: NAME TYPE DESCRIPTION

C INPUT:

C TYPE C's AIRCRAFT TYPE

C OUTPUT:

C FOUND L TRUE IF THE AIRCRAFT

C TYPE IS FOUND

C

C VARAIBLES:

C ACTYPE C'8(30) ARRAY OF AIRCRAFT TYP

C ACWT R AIRCRAFT WEIGHT

C AKS R(30) ARRAY OF KS VALUES

C FAC R(500) ARRAY OF F-FUNCTION A

C COEFFICIENTS

C FLC (o0) ARRAY OF F-FUNCTION L

C COEFFICIENTS

C KS R KS FACTOR

C KSSQ R (KS"2) * 3.46

C LEGNTH R(3C) ARRAY OF AIRCRAFT LEG

C LGN R AIRCRAFT LEGNTH

C LGNSOR R SQUARE ROOT OF LEGNTH

C STEP R SIZE OF EACH OF THE 1

C INTERVALS IN THE F-F

C TAU R(500) ARRAY IF F-FUNCTION L

C WEIGHT R(30) ARRAY OF AIRCRAFT WEI

C

C

C

SUBROUTINE FFUNC(TYPE, FOUND)

CHARACTER'8 TYPE

LOGICAL FOUND

REAL AKS(30),LEGNTH(30),WEIGHT(30)

REAL KS,LGN,LGNSQR,ACWT,KSSG,STEP

CHARACTER*8 ACTYPE(30)

COMMON /FFTAB/ KRCAC,NSPDS,SPEEDS(11),LOCSPD(1O),KTABL,

+ NTAU,TAU(200),FAC(200),FLC(200)

COMMON /CFFTAB/ ACIDNT



CHARACTER'8 ACIDNT

COMMON /ACWEIG/ ACWT,ACL

FOUND a .FALSE.

C

C- FIND THE AIRCRAFT TYPE KS, LEGNTH, AND WEIGHT

C

DO 100 I = 1,30

IF (TYPE.EQ.ACTYPE(I)) THEN

KS * AKS(I)

LGN LEGNTH(I)

ACWT = WEIGHT(I)

ACL 2 LEGNTH(I)*0.3048

FOUND = TRUE.

ENDIF

100 CONTINUE

IF (FOUND) THEN

C

C- GENERATE THE F-FUNCTION

C

STEP a LGN*O.01*0.3048

KSSQ 2 3.46*KS**2

LGNSQR = SQRT(LGN*0.3048)

C

C- START WITH A LEADING 0

C

TAU(1) a 0.0

FAC(1) = 0.0

FLC(1) 0.0

C

C- COMPUTE THE 101 POINTS

C

DO 200 1 - 2,102

TAU(M) a STEP*REAL(I-I)

FAC(I) s (KSSQ*(52.0 - REAL(I))/50.0)*LGNSQR

FLC(I) z 0.0

200 CONTINUE

C

C- ADO TWO TRAILING ZEROS
C

TAU(103) = STEP*102.0

FAC(103) z 0.0

FLC(103) = 0.0

TAU(104) z STEP*103.0

FAC(104) z 0.0

FLC(104) = 0.0

NTAU = 104

ELSE

C
C- ACTYPE NOT FOUND PRINI ERRCR MESSAGE

C



WRITE(6,6000) TYPE

NTAU a 0

ENDIF

6000 FORMAT(1X,

* /,lOX,'

+ /,loX,.- AIRCRAFT TYPE ',AS,' NOT FOUND *t,

+ ,IOX, m FLIGHT ABORTED

* /,/lOX, ***,
* I, lOXe * t**t.**..**********,**tt***~***.***t***** I

C
C- ADD A NEW AIRCRAFT TYPE TO THE END OF THE LIST.
C- ENTER THE APPROPRIATE KS, LEGNTH, AND WEIGHT VALUES IN THE
C- THE FOLLOWING DATA STATEMENTS. REMEMBER TO DECRIMENT THE

C- DUMMY VALUES INORDER TO KEEP THE ARRAY SIZE CONSTANT.

C
DATA ACTYPE /18-1 ','F-4 ','RF-4 ,'1F-5 ',

+ 'F-14 ','F-15 ','F-16 ','F-18 ',

+ 'F-20 ','F-101 ','F-104 -,'F-105 ',

+ 'F-106 ','F-111 ','SR-71 ','T-38 *,

+ 14*6XXXXXXXX,/

DATA AKS / 0.0910, 0.0880, 0.0880, 0.0642,

+ 0.0873, 0.0838, 0.0838, 0.0900,
+ 0.0643, 0.0860, 0.0690, 0.0860,
+ 0.0840,. 0.0892, 0.0870, 0.0642,
+ 14*0.0/

C
C- LEGNTH IS IN FEET

C
DATA LEGNTH / 147.0, 58.2, 63.0, 46.6,

+ 62.7, 63.8, 47.6, 56.0,
+ 46.5, 71.1, 54.8, 64.2,
+ 70.8, 75.5, 107.4, 46.3,

+ 14*0.0/

C
C- WEIGHT IS IN KLBS.

C
DATA WEIGHT / 453.0, 56.0, 55.1, 19.1,

+ 56.7, 42.3, 23.3, 49.3,
+ 26.1, 48.4, 21.4, 42.7,

* 34.2, 95.0, 161.0, 11.2,

+ 140.0/

RETURN

END



C

C.

C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

C SUBROUTINE: FOC14AP

C PROGRAMMER: PHILIP J. DAY

C XONTECH INC.

C BBN LABORATORIES

C DATE: DECEMBER 21, 1986

C

C PURPOSE: GIVEN A APPROXIMATE ANGLE WHARE THE MAXIMUM OVER PRESS

C ON THE GROUND WILL OCCURE, TRACE RAYS ON EITHER SIDE OF

C ANGLE TO GET A GOOD SAMPLING OF THE OVER PRESSURES ON T

C GROUND .

C

C
SUBROUTINE FOCMAP(TO,NODE,CNOOE,ANG,NANG,RRCURV,CSTFLG)

REAL TO,ANG(400)

DOUBLE PRECISION RRCURV

INTEGER NOOE,CNODE,NANG

C

COMMON /HRPOSN/ HNPTR,HCPOSN,HRT(2OO),HRXYZ(200,3),

+ H~RAGE(200) ,HRPFAC(200) , RVLFT,*HREMEM

REAL HRT ,HIRXYZ,HRAGE,HRPFAC,HRVLFT

INTEGER HNPTR,HCPOSN

LOGICAL HREMEM

COMMON /GROUND/ GLAYER,ZGRND,CGRND,.UGRND,VGRND,REFLFC

INTEGER GLAYER

C

COMM4ON /NACSPT/ HACN(41)

C

COMMON /CAUSTC/ NUMC,TRACE,CT(360),CPHI(360),CXYZC360,3)

REAL CXYZ

LOGICAL TRACE

C

COMMON /PHILIM/ YINPHI,MAXPHI

REAL MINPHI ,MAXPHI

C

COMMON /HHHH/ HOMEGA,PPK(3)

REAL CPHIO(2)

INTEGER NCPHIIREC,OPREC

LOGICAL SAVE

COMMON /FFTAB/ KRCAC,NSPDS,SPEEDS(11),LOCSPDC1O),KTABL,
+ NTAU,TAU(200)..FAC(200),FLC(200)

COMMON /CFFrAB/ ACIDNT

CHARACTER*8 ACIDNT

COMMON /BASEAG/ NTERMS,X!LEAD(2) ,XU(500) ,XITAIL(502),

VLEAD(2),V(500),VTAILC502)

UIMENSION XI I(1004),VI(1004)

EQUIVALENCE (XII(l),XILEAD(1 )),(VIC1),ILEAD(l))



C

COMMON /RAYOUT/ TTO,TPMIO,TXK(3),TOPG,CSEL

C

COMMON /CARL/ BOMFCT

REAL BOMFCT

REAL MAXOP

COMMON /ACIDNT/ WDENT
CHARACTER8 IDENT

COMMON /ACWEIG/ ACWT,ACL

LOGICAL CSTFLG

CSTFLG a .FALSE.

SAVE ~ TRUE.

MAXOP =0.0

OPREC =0

C

C- SAVE THE ORIGINAL AIRCRAFT FLIGHT VECTOR

C

CALL TACMOV(TO,NOOE,CNOOE,SAVE)

IF (NOOE.LE.O) RETURN

TTO a TO

C

C- FIND THE ANGLE OF CAUSTIC INTERCECTION OF THE GROUND

C

CALL CSTGND(ANG,NANG,CPHIO,NCPHI)

IF (NCPHI.GT.O) THEN

CSTFLG a.TRUE.

DO 100 1 x 1,NCPHI

KK a 0

TPHI z CPHIO(I)

CALL GETDLT(TPHI ,ANG,NANG,DELTA)

110 CONTINUE

CALL FOCUS(TO,NOOE,CNODE,TPHI,RRCURV,*195,*190,*197)

TPHIO x TPHI

TTO a TO

CALL FOCAL(RRCURV,RAYOP,PMAXP,CCSEL,-195)

CSEL z CCSEL

TOPG = RAYOP

TPHIO = TPHI

IGNO =0

140 CONTINUE

IGNO IGND + 1

IF (MRXYZ(IGND,3).NE.ZGRNO) GOTO 140

TXK(l) m HRXYZ(IGND,l)



TXK(2) x KRXYZ(IGND,2)

TXK(3) a HRXYZ(IGNO,3)

TTO aHRT(IGNO)

FX H AOI(2)

FY aHACN(3)

FZ aHACM(4)

FFX aTXK(0)

FFY aTXK(2)

AOPG a TOPG

IFLAG a 21

TPNI a AMOO(AI90(TPHI,360.).540. ,360.)- 180.

WRITE(12,5004) IFLAG,HAC)4(l),FX,FY,FZ,TPHI,TTO,

+ FFX,FFY,AOPG,CSEL,HAC4(14)

GOTO 195

C
C- CALCULATE GROUND SOLUTION VIA THE TRAPS METHOD

C

190 CONTINUE

DO 410 Kml,NTAUl

XI (K)=TAU(K)

V(K)=FAC(K)+NRVLFT*FLC(K)

410 CONTINUE

NTERMSaNTAU

C

C- FIND THE INDEX OF THE GROUND POINT AND SAVE LOCATION FOR OUTPUT
C

IGNO = 0

150 CONTINUE

IGND IGNO + 1

IF (HRXYZ(IGND,3).NE.ZGRND) GOTO 150

TXK(l) a HRXYZ(IGND,1)

TXK(2) a HRXYZ(IGND,Z)

TXK(3) z HRXYZ(IGND,3)

IF (CXYZ(1,3).GT.ZGRND) THEN
CALL AGING(HRAGE(MCPOSN 1))

CALL HILBRT

END IF

CALL AGING(HRAGF(IGND))

CALL FNDLYR(HRXYZ(IGND,3),*S55)

555 CALL AIR(HRXYZCIGND,3))

TPHIO = TPHI

TTO z TO

CALL TSIGPT(RAYOP,IGND)

TOPG a RAYOP

TPHIO = TPHI

TTO HRT(IGNO)

FX HACM(2)

FY =HACM(3)

FZ aHACM(4)



FFX z TXK(1)

FFY u TXK(2)

AOPG z TOPG

IFLAG x21

TPNI z ANOD(AMOO(TPNI,360.)+540.,360.)-180.
WRITE(12.5004) IFLAG,iAC(l),FX,FY,FZ,TPHI,TTO,

FFX,FFY,AOPG,CSEL,HAC4(14)

GOTO 195

199 WRITE(7,6006)p195 TPHI a TPHI + DELTA

IF (TPNI.GE.NINPHI.AND.TPNI.LE.MAXPHI) GOTO 110

197 DELTA * 1.0ODELTA

TPHI uCPHIO(I

KK a KK + 1

IF (KK.LE.1) THEN

TPHIz TPI +DELTA

END IF

RETURN

5001 FORMAT(1Z,F8.2,3F7.O,F8.2,2F7.0,F8.3,FIO.4,FIO.4,F10.4)

5002 FORMAT(F8.2.3F7.0,F8.2,2F7.0,F8.3,Fl0.4,F1O.4,F1O.4)

5004 F0RMAT(12,1X,F1O.2,3FB.0,F9.3,FlO.2,2F8.O,Fll.4,F10.4,FIO.4)

6006 FORMAT( ' FOCAL ZONE BEYOND START OF RAY
+ ABORT PROCESSING

END



C

C

C SUBROUTINE: TSIGPT

C PROGRAMMER: PHILIP J. DAY

C XONTECH INC.

C BBN LABORATORIES

C DATE: DECEMBER 21, 1986

C

C

C PURPOSE: TO RETRIEVE PRESSURE INFORM4ATION AND CALL SIGPRT FOR

C OVERPRESSURE CALCULATIONS

C

SUBROUJTINE TSIGPT(MAXOP,J)

REAL NAXOP

INTEGER J

COMMON /PRINTS/ TITLE(30),TIMLBL

CHARACTER*4 TITLE

CHARACTER*8 TIMLBL

COMM4ON /PRINTC/ KTPSIG,CVRTIM

LOGICAL CVRTZM

COMMON IBASEAG/ NTERMS,XILEAD(2),xi(SOO),XITAIL(502),

* VLEAD(2) ,V(500),VTAIL(502)

DIMENSION XII(I004),VI(1004)

EQUIVALENCE (XII(l),XILEAD(1)),(VI(l),VLEAD(1))

COMMON /SIGPAR/ KGMN,NRCURV, IUPOWN,XMACH,VLIFT,TO,

+ PNIO,SIGMA,XIC(3),OMEGA,PK(3),XKS(3),X(T(3),

* XKF(3) ,PFACT,NAGES,AGES(20)

COMMON /SIGPAC/ IDENT,RAYNA4

CHARACTER'S I DENT, RAYNAM

INTEGER KGMH,NRCURV,IUPOWN

COMMON /HRPOSN/ HNPTR,HCPOSN,HRT(200),HRXYZ(200,3),

+ HRAGE(200), HRPFAC(200),HRVLFT,HREMEM

REAL HRT ,HRXYZ, HRAGE, HRPFAC, HRVLFT

INTEGER HNPTR,XCPOSN

LOGICAL HREMEM

COMMON /GRCJND/ GLAYER,ZGRND,CGRND,UGRND,VGRND,REFLFC

INTEGER GLAYER

COMMON /CAUSTC/ NUMC,TRACE,CT(360),CPHI(360),CXYZ(360,3)

REAL CXYZ

LOGICAL TRACE

COMMON /HHHH/ HOMEGA,PPK(3)

DO 100 1 1,3



XK(!) a HRXYZCJ,I)

PKCI) =PPK(Z)

100 CONTINUE

OMEGA a HOMEGA

PFACT 2 HRPFAC(J)

CALL SIGPRT(MAXOP)

RETURN

END



C

C

C SUBROUTINE: CSTGND

C PROGRAMMER: PHILIP J. DAY

C XONTECH INC.

C SSW LABORATORIES

C DATE: DECEMBER 12, 1986
C

C PURPOSE: TO IDENTIFY THE PHI ANCLE(S) AT THE POINT(S) WHEN A CAU

C SURFACE INTERCECTS THE GROUND.

C

C

SUBROUTINE CSTGN0(PN1,NPHZ,CPHI0,NCPHI)

REAL PHl(400),CPHIO(2)

INTEGER MPH! ,NCPHI

PARAMETER (NDIVS=20)

COMM4ON /GROUND/ GLAYER,ZGRND,CGRNDUGRND,VGRND,REFLFC

INTEGER GLAYER

C

COMMON /PHILIM/ MINPHI,MAXPHI

REAL MINPNI,MAXPHI

C

COMMON /CAUSTC/ NUMC,TRACE,CT(360),CPHI (360),CXYZ(360,3)

REAL CXYZ

LOGICAL TRACE

REAL ZMNI,ZMIN2,S(360,3),A(360,3),B(360,3),C(360,3)

REAL D(360,3)

INTEGER IMIN1,IMlN2,IZRO(2)

LOGICAL POSITV

C

C- STATEMENT FUNCTIONS

c

REAL SPIN

LOGICAL OPSIGH

SPLN(DT,I,J) 2 ACI,J)ODT**3 + 8(1,J)ODT*2 +C(I,J)0DT *D(I,J)

OPSIGN(AAA,BBB) z((AAA*BS).LE.O.0)

NCPHI z 0

IF (NUMC.LE.1) THEN

IF (CXYZ(1,3).GE.ZGRND-457.2.AND.

+ CXYZc1,3).LE.ZGRND+3O4.8) THEN

CPHICO) CPHI(1

NCPHI 1

END IF

RETURN



ENO I F

IF (NUNC.LE.2) THEN

CPHIOM1 a REAL(INTERP(CPHI(l),CPNI(2),CXYZ(1 ,3),CXYZ(2,3),

ZGRNO))

IF (CPHI(l).GE.MINPHI.AND.CPHI(l).LE.4APHI) THEN

NCPHI x 1

END IF

RETURN

END IF

CALL SPLINE(CPHI,CXYZ,.NUMC,360,S,A,B,C,D)

POSITV .FALSE.

NCPHI a0

z141N1 1000000.0

Do 100 1I 1,NUNC

IF (CXYZ(1,3).LT.ZMIN1) THEN

ZMNI z CXYZ(1,3)

IMINI = I

END IF

IF (CXYZ(I,3).GT.ZGRNO) POSITV z .TRUE.

100 CONTINUE

C ..........

C

C- CASE 1: IDENTIFIED CAUSTIC POINTS ARE ALL ABOVE THE GROUND

c

IF (ZMIN1.GT.ZGRND) THEN
IF (IMIN1.EO.1) THEN

IF (CPHI(l).GT.PHI(l)) THEN

NCPHI aNCPHI *1

CPHIO(NCPHI) 2(CPHICI) -CPMI(2))/(CXYZ(1,3) -CXYZ(2,3))

+ (ZGRND -CXYZ(1,3)) + CPHI(1

IF (CPNI0(NCPHI).LT.PMI(1)) CPNIO(NCPNI) =PHIMi

ELSE

IF (ZMIN1.GT.ZGRND+304.8) THEN

RETURN

ELSE

NCPHI a NCPHI + 1

CPHIO(NCPNI) a PHIMi

END IF

END IF

ELSE

IF (IMIN1.EQ.NUMC) THEN

IF (CPHI(NUMC).LT.PHI(NPHIj) THEN

NCPHI = CPIII + I

CPMIO(NCPHI) =(CPHI(NUMC) - CPHI(NUMC-1))/

* (CXYZ(NUMC,3) -CXYZ(NUMC-1,3))

(ZGRND - CXYZ(NUMC,3)) + CPHI(NUMC)

IF (CPHIO(NCPHI).GT.PHICNPHI)) CPHIO(NCPHI) zPHI(NPHI)

ELSE
IF (ZMIN1.GT.ZGRND+304.8) THEN



RETURN

ELSE

NCPHI a NCPHI + 1

CPHIO(NCPHI) • PHI(NPHI)

ENDIF

ENDIF

ELSE

C

C- PHI ANGLE IS NOT AT THE END OF THE ARRAY SO WE CAN USE A CUBIC

C- SPLINE FOR INTERPOLATION.

C

IF (CXYZ(IMIN1-1,3).LT.CXYZ(IMINI1,3)) THEN

IMIN2 a IMINI

IMINi • IMINi - 1

ELSE

IMIN2 z IMIN1 + 1

ENDIF

DPHI a ABS(PHI(IMIN2) - PHI(IMIN1))/REAL(NDIVS)

ZMIN a ZMIN1

TPHIO a CPHI(IMIN1)

Do 200 1 • 1,NDIVS

DT a OPHI * REALCM)

ZMIN2 a SPLN(DT,IHIN1,3)

IF (ZMIN2.LT.ZNIN) THEN

ZMIN a ZMIN2

TPHIO CPHI(IMIN1) + DT

ENDIF

200 CONTINUE

IF (ZMIN.LE.ZGRND+304.8) THEN

IF (ZMIN.GE.ZGRND) THEN

NCPHI z NCPHI + 1

CPHIO(NCPHI) = TPHIO

ELSE

C

C- WE HAVE THE CURVE INTERCECTING THE GROUND IN TWO PLACES.

C- NOW CHECT TO SEE IF THE LOWEST POINT ON THE CURVE IS BELOW

C- OR ABOVE GROUND-1O00 FT.

C

C- IF IT IS BELOW THEN FIND THE ZERO ON EITHER SIDE USING THE

C- BICECTION METHO OF ROOT FINDING

C

IF (ZMIN.LT.ZGRND-457.2) THEN

DO 250 1 = 1,2

IF (I.EQ.1) THEN

PHIA = CPHI(IMIN1)

PHIB = TPHIO

ELSE

PHIA x TPHIO

PHIB = CPHI(IMIN2)

S.



END IF
PA s PHIA

PS3 a PHIS
PC a(PA+PS)/2.O

ERR xABS(PA-Pg)/(2000.0OREAL(NDIVS))

255 CONTINUE

DPI a PU CPHI(IMiN1)

OPC a PC CPHI(IMIN1)

SPI a SPLN(DPB,1M1N113) ZGRNO

SP2 a SPLN(DPC,IMIN1,3) ZGRND

IF (OPSIGN(SPlSP2)) THEN

PA a PC

ELSE

Pe a PC

END IF

PC a (PA4'PB)/2.0

IF ((PS-PC).GT.ERR) GOTO 255

CPHIO(I) a PC

250 CONTINUE

mcPHI x 2

ELSE

C
C- KMN Z IS ABOVE GROLJND-1000 FT. SET MCPHI NEGATIVE AS A FLAG

C

CPHI - CPHI + 1

CPHIO(NCPHI) 2 TPH*ID

NCPHI * 1*NCPHI

END IF

END IF

ELSE

RETURN

END IF

END IF

END IF

RETURN

END IF

C ..........

C

C- CASE 2: CAUSTIC SURFACE IS BELOW THE GROUND

C

IF (.NOT.POSITV) THEN

IF (CPHI(l).Ea.PHI(1)) THEN

MCPHI =NCPHI + 1

CPHIO(NCPHI) =CPHI(1

END IF

IF (CPHI(NUMC).EQ.PHI(NPHI)) THEN

NCPHI z NCPHI + 1

CPHIO(NCPHI) z CPHI(NUMC)



END IF

RETURN

END I F
C . . . . .

C

C- CASE 3: CAUSTIC SURFACE INTERCECTS THE GROUND

c

DO 300 I z 1,NUMC-1

IF (OPSIGN(CXYZCI,3)-ZGRND,CXYZ(I+1,3)-ZGRND)) THEN

NCPHI a NCPHI + 1

IZRO(NCPHI) 2 1

END IF

300 CONTINUE

C

C- CHECK TO SEE IF CAUSTIC SURFACE IS ABOVE GROUND-1OOC. FT.

c

IF (IMIN1.EG.NUMC) THEN

IMIN2 a IMIN1

IMINi IMIN1 - 1

ELSE

IF (IMINI.EQ.1) THEM

IMIN2 a 2

ELSE

IF CCXYZ(IMINi-1,3).LT.CXYZ(ININI+1,3)) THEN

11MIN2 a IMIN1

IMIN1 a IMIWi - 1

ELSE

IMIN2 a IMINi + 1

END IF

END IF

END IF

DCPHI z ABS(PHI(IMIN2) -PHI(IMIN1))/REAL(NDIVS)

ZMIN 2 ZNIN1

DO 500 1 a 1,NDIVS

DT a PHI *REALMI

ZMIN2 aSPLN(DT,IMIN1,3)

IF (ZIWIN.LT.ZIW) THEN

ZMIN *ZMIN2

TPHIO CPHI(IMINI) + DT

END IF

500 CONTINUE

IF (ZMIN.GE.ZGRND-457.2) THEN

IF ((ABS(CPHI(IMIN1) - CPHI(IHINZ))) .E. (ABS(PHI(2)

1PHI(3)))) NCPHI = I

END IF

C- USE THE BICECTION METHOD OF ROOT FINDING TO FIND THE ZERO

DO 400 1 =1,NCPHI



PA x CPH!(IZRO(I))

pe CPHI(IZRO(I)+1)

PC z(PA+PB)/2.O

ERR z ABS(PA-Pg)/(2000.0OREAL(NDIVS))

410 CONTINUE

DPB a P9 CPHIGZROI)

OPC aPC -CPHI(ZZRO(I))
SPI a SPLN(DPS,ZZRO(!),3) ZGRNO

SP2 aSPLN(DPC.IZRO(l),3) ZGRNO

IF (OPSIGN(SP1,SP2)) THEN

PA a PC

ELSE

Pe a PC

END! F

PC (PA+PB)/2.O

IF ((PI-PC).GT.ERR) OTO 410

CPHIO(I) SPC

400 CONTINUE

RETURN

END



CI

C

C SUBROUTINE: FOCUS

C PROGRAMMER: PHILIP J. DAY

C XONTECH INC.

C BBN LABORATORIES

C DATE: DECEMBER 16, 1986

C

C PURPOSE: TO LOCATE A CAUSTIC SURFACE AND ITS RELITIVE CURVATURE

C AT THE RAY LOCATION.

C

C PARAMETERS: NAME TYPE DISCRIPTION

C INPUT:

C NOE I INDEX INTO THE FLIGHT TRACK AR

C CNODE I INDEX INTO THE SPLINE

C ANG R PHI ANGLE OF THE ORIGIONAL RAY

C

C OUTPUT:

C RRCURV R RADIUS OF CURVATURE OF THE CAU

C SURFACE

C ALT RETURN 1 ' TAKEN IF ONE OF THE RAYS RECUR

C ABOVE THE GROUND

C ALT RETURN 2 * TAKEN IF ONE OF THE AUXILIARY

C HAS NO CAUSTIC

C ALT RETURN 3 ' TAKEN IF THE ORIGIONAL RAY HAS

C CAUSTIC, OR THE CAUSTIC IS M

C THAN 500 FT. ABOVE THE GROUN

C

C

SUBROUTINE FOCUS(TO,'NOE,NCNOE,ANG,RRCURV,-,-,*)

REAL TO,ANG

DOUBLE PRECISION RRCURV

INTEGER NOOE,CNOOE

COMMON /ACSPOT/ TIME,XRO,YRO,ZRO,XDOT,YDOT,ZDOT,AIRSPD,ASPOOT,

+ CO,UO,VO,CDOT,XMACH,XMADOT,XMU,XMUDOT,COSMU,

+ SINMU,EK(3,3),EKDOT(3,3),GLOAD,HEADIN,CLIMB,BANK,

+ XDDOT,YDDOT,7ZDDOT,XDDDOT,YDDDOT,ZDDDOT

COMMON /RAYNIT/ KGMH,NDCRVS,NUCRVS,IUPDWN,TRO,PHIO,XO,YO,ZO,

+PIO,P20,P30,OMEGA,DELTAO,PIFO,P2FO,P3FO,OMEGAF,XT,YTO,ZTO,

+PITO,P2TO,P3TO,OMEGAT,XSO,YSO,ZSO,P3SO,RHOO,PCONST,NAGES,AGES(20)

INTEGER KGMH,NDCRVS,NUCRVS,IUPOWN

LOGICAL BETWEN

C

COMMON /GROUND/ GLAYER,ZGRND,CGRND,UGRND,VGRND,REFLFC

INTEGER GLAYER

C

COMMON /CAUSTC/ NUMC,TRACECT(360),CPHI(360),CXYZ(360,3)

REAL CXYZ

LOGICAL TRACE



COMMON /RPOSN/ NPTR,CPOSN,RT(200),RXYZ(200,3),RAGE(200),

+ RPFACT(200) ,RVLIFT,REMEM

REAL RTRXYZ,RAGE,RPFACT,RVLI FT

INTEGER NPTR,CPOSN

LOGICAL REMEM
C

COMMONM /AC'.EIG/ AC .T,ACL
C

DOUBLE PRECISION RRAY1(3),RRAY2(3),RRAY3(3),RRR(3),RRRR

DOUBLE PRECISION RCURV(3),CCURV(3),RELCUR(3)

DOUBLE PRECISION XXX

DOUBLE PRECISION DOOTP,DRNORM

REAL DELRI(3),DELR2(3),VELO,DELV

REAL V(3),A(3),VHAT(3),AHAT(3),WHAT(3),MACH,MACHP,NUDOT

REAL ALPDOT,EDOT,DLTAT,TTO,PNIO,TT(3),THETAS,TE4P(3),PI

REAL DL(7)

LOGICAL SAVE,NOSAVE,RCBLG,CFLAG

EQUIVALENCE CV,XOOT),(A,XDDOT)

DATA SAVE/ .TRUE./,NOSAVE/ .FALSE./,DOLPHI/O.5/,DLTAS/243.84/

DATA P1/3. 14159263/,KKTR/O/,KKTB/O/

MODE a NNODE

CNOGE a NCNOOE

CALL TAC)90V( TO, NOOE, CNODE ,NOSAVE)

IF (NOOE.LE.O) RETURN I

NPTR = 0

NUMC z 0

TRACE = .TRUE.

REMEM a .TRUE.

VELO =RNORM(V,3)

PHIC ANG

IF (ANG.NE.0.0) THEN

OLPHI = DOLPHI*ANG/ABS(ANG)

ELSE

DLPHI aDOLP4I

END IF

CALL RAYORG('5001)

CALL RAYTRK(.FALSE. ,RCSLG,CFLAG,*5001)

CALL SAVRAY

C

C- NO CAUSTIC ON THE RAY

C

IF (NUMC.LE.0) THEN

KKT8 = KKTB + I

IF (KKTB G~T. 1) THEN

KKT8 0

RETURN 3

ELSE



RETURN 2

END IF

END IF

KKTB 0

C

C- CAUSTIC 500 FT. OR MORE ABOVE THE GROUJND

C

IF (RXYZ(CPOSN,3).GT.ZGRND+304.8) THEN

KKTR =KKTR + I

IF (KXTR.GT.1) THEN

KKTR a0

RETURN 3

ELSE

RETURN 2
END IF

END IF

KKTR a0

C- CALCULATE RAY CURVATURE

IF (CPOSN.GE.5) THEN

Jl 2

ELSE

J1 =1
END IF
J2 - 2*jl

DO 100 1 z 1,3

RRAYM() = DBLE(RXYZ(CPOSN,I))

RRAY2(I) =DBLE(RXYZ(CPOSN-Jl,I))

RRAY3(i) = DLE(RXYZCCPOSN-J2,I))

100 CONTINUE

CALL CURVE(RRAY1 ,RRAY2,RRAY3,RRR,RRRR)

DO 200 1 z1,3

RCURV(I) a -1.0*(DBLE(CXYZ(1,1)) - RRR(I))/(RRRR**2)

200 CONTINUE

C

C- TRACE THE RAYS FOR THE PHIINC CALCULATIONS

C- RAY 2

c

1000 PHIO = ANG + DLPHI

CALL RAYORG(*5001)

CALL RAYTRK( .FALSE., RCBLG, CFLAG, *5001)

IF (ASS(CT(2)-CTC~j).GT.0.5) RETURN 1

CALL FINDT(2,*1000)

hACH SCRT0TP(V,v,3)/(c0**2))
IoACHP DOTP(A,V,3)/(CG*RNORM(V,3))

HUDOT -10,ACP -M*CTMAHMC 1.0))

CALL UNIT(VVHAT,3)



CALL UNIT(A,ANAT,3)

CALL CROSS(VHAT ,AIAT ,TEP4P)

CALL CROSSCVHAT ,TEMP,WHAT)

TH4ETAS = ASIN(-1.0*.JHAT(3))

EMOT z DOTP(A,WHAT,3)/RNORM(V,3)*COS((ANG*P!/180.0)-TNETAS)

C OLTAT sABS(DLP4I/((M4UOOT +EDOT)*;S./P)/CO)

OLTAT a AIS((DLPHI*P!/180.0)4.6*ACL/C/SRT(MACN?4ACH 1.0))

TTO xTO + DLTAT

MODE a NNOOE

CNOOE x NCNOOE

CALL TACMOV(TTO,NODE,CRNDE,NOSAVE)

IF (NOE.LE.0) RETURN 1

C
C- RAY 3

c
PHIO a ANG

CALL RAYORG(*5001)

CALL RAYTRK( .FALSE. ,RCSLG,CFLAG,*5001)

IF (ABS(CT(3)-CT(l)).GT.0.5) RETURN I

CALL FINOT(3,'1000)

C
C- RAY 4

C
PHIO = ANG + OLPHI

CALL RAYORG('5001)

CALL RAYTRK . FALSE., RCBLG ,CFLAG ,*5001)

IF (ABS(CT(4)-CT(1)).GT.0.5) RETURN 1

CALL FINOT(4,*1000)
C
C- CALCULATE PHIINC
C

DO 300 1 1,3

DELR1(I a CXYZ(3,I) -CXYZ(1,1)

DELR2(I) - CXYZ(4,I) -CXYZ(3,I)

300 CONTINUE

DO 302 1 - 1,6

DLCI) =0.0

302 CONTINUE

00 301 1= 1,3

DLCl)=(CXYZ(2,I) -CXYZ(1,I))**2 + DL()

OLC13)(fCXYZ(4,I) -CXYZ(1,1))**2 + OL(3)

OL(4)=(CXYZ(3,I) -CXYZ(2,1))**2 + DL(d.)

DL(5)z(CXYZ(4,I) -CXYZ(2,1))**2 + DL(5) J

DL(6)=(CXYZ(4,I) -CXYZ(3,1))**2 + DL(6)



301 CONTINUE

PHI INC = 1 .0*(OOTP(DELR1 ,DELR2,3)*DLPHI )/

+ RNORM(DELRZ ,3)**Z/(VELO*OLTAT)

TT(1 TO - OLTASI(KACH*CO)

TT(2) aTO + DLTAS/(NACH*CO)

TT(3M TO - 2.0*DLTAS/(M4ACH*CO)

NU?4C 1

CALL FINOT(1,*5001)

DO 400 I a 1,3

NODE 3c NNOOE
CNOOS a NCNODE

CALL TACMOV(TT(I ),NCDE,CNOOE,NOSAVE)

IF (NODE.LE.0) RETURN 1

DELV a (VELO + RNORM(V,3))/2.O

PHIC ANG + PHIINC*REAL(DELV)*(TT(I) -TO)

TRACE z .FALSE.

CALL RAYORG(*400)

CALL RAYTRK(.TRUE.,RCBLG,CFLAG,*400)

400 CONTINUE

C

C- IF ONE OF THE AUXILIARY RAY TUBES HAS NO CAUSTIC. USE TRAPS

C- SIGNATURE CALCULATIONS

C
IF (NUMC.LT.4) THEN

RETURN I

ENOIF

C

C- CHECK FOR CUSP STRADLE

c

IF ((CT(4).GE.CT(2)).OR.(CT(2).GE.CT(l)).OR.(CT(1 ).GE.CT(3)))

+ THEN

RETURN 1

END IF

C

C- CALCULATE RELITIVE CURVATURE OF THE CAUSTIC SURFACE

C

Do 500 1 z 1,3

RRAY1(I) x CXYZ(1,I)

RRAY2(I) = CXYZ(2,I)

RRAY3(I) =CXYZ(3,I)

500 CONTINUE

CALL CURVE(RRAY1 ,RRAY2,RRAY3,RRR,RRRR)

DO 600 1 1,3

CCURVMI -1.0D0*(D8LE(CXYZ(1,M) - RRR(l))/(RRRR**2)

600 CONTINUE

XXX z .000 -DOOTPcRCURV,CCURV,3)/(DRN40RM(ccuRv,3)**2)



DO 700 1 - 1,3
RELCUR(I) a XXX*CCURV(I)

700 CONTINUE

RRCIJRV =1.C0O/DRN0RM(RELCUR,3)

RETURN

5000 RETURN

C

C- ONE OF THE RAYS RECURVES BEFORE IT REACHES THE GROUND. WE CAN NOT

C- PROCESS THIS CASE

c

5001 RETURN 1

END



C

C

C SUBROUTINE: TACOOV

C PROGRAMMER: PHILIP J. DAY

C XONTECH INC.

C BBN LABORATORIES

C DATE: DECEMBER 16, 1986

C

C PURPOSE: TO CALL AC14OVE AND TO SAVE (OR NOT) THE STATE VECTOR

C AS REQUIRED.

C

C PARAMETERS: NAME TYPE DISCRIPTION

C INPUT:

C TO R TIME USED TO COMPUTE THE AIRC

C POSITION

C NOE I INDEX INTO THE FLIGHT TRACK AR

C CNODE I INDEX INTO THE SPLINE

C SAVE L FLAG FOR SAVING THE STATE VECT

C

C OUTPUT: NONE

C

C

SUBROUTINE TACMOV(TO,NODE,CNOE,SAVE)

REAL TO

INTEGER NODE,CNOOE

LOGICAL SAVE

COMMON /ACSPOT/ TIME,XRO,YRO,ZRO,XDOT,YDOT,ZDOT,AIRSPD,ASPDOT,

CO,UO,VO,CDOT,XMACH,XMAOOT,XMU,XMUOOT,COSMU,

+ SINMU,EK(3,3),EKDOT(3,3),GLOAD,HEADIN,CLIMB,BANK,

XDDOT,YDOT,ZDDOT,XDDDOT,YDODOT,ZDDDOT

COMMON /HACSPT/ HACM

REAL ACM(41),HACM(41)

EQUIVALENCE (ACM(1),TIME)

CALL ACMOVE(TO,NOOE,CNODE)

IF (SAVE) THEN

DO 100 1 a 1,41

HACM(I) s ACM(I)

100 CONTINUE

ENDIF

RETURN

END



C

C-- - - - - - - - - - - - - --- - - - - -

C

C SUBROUTINE: SAVRAY

C PROGRAMMER: PHILIP J. DAY

C XONTECH INC.

C BBN LABORATORIES

C DATE: DECEMBER 16, 1986

C

C PURPOSE: TO SAVE THE RAY TIMES, LOCATIONS, AND AGES AT EACH MESH

C

C

SUBROUJT INE SAVRAY

COMMON /RPOSN/ NPTR,CPOSN,RT(200),RXYZ(200,3),RAGE(200),
+RPFACT(200) ,RVLI PT, REMEM

REAL RT,RXYZ,RAGE,RPFACT,RVLI PT

INTEGER NPTR ,CPOSN

LOGICAL REMEM

C

COMMON /HRPOSN/ HNPTR,HCPOSN,HIRT(200) ,HR XYZ(200,3),

+ RAGE(200) , RPFAC(200), HRVLFT ,HREMEM

REAL HRT ,HRXYZH RAGE, HRPFAC, HRVL FT

I NTEGER HNPTR ,HCPOSN

LOGICAL HREMEM

C
COMMON /RAYNIT/ KGMH,NDCRVS,NUCRVS, IUPDWM,T0,PHIO,XO,YO,ZO,

+ P10,P20,P30,OMEGA,DELTAO,PIFO,P2FO,P3FO,

+ OMEGAF,XTO,YTO,ZTO,P1TO,PZTO,P3TO,OMEGAT,XSO,

+ YSO,ZSO, P3SO,RHOO,PCONST,NAGES,AGES(20)

INTEGER KGMH,NDCRVS,NUCRVS, IUPOWN

REAL XKO(3),PKO(3),PKFO(3),XKTO(3),PKTO(3),XKSO(3)
REAL PPJ(3)

EQUIVALENCE (PPJ(1),PlO)

COMMON /HHHH/ HOMEGA,PPK(3)

HOMcUaA = OMEGA

HNPTR z NPTR

"CPOSN 2 CPOSN
HRVLFT 2 RYLIFT

HREMEM z REMEM

DO 100 1 a 1,NPTR

HRAGEMI RAGE(I

HRPFAC(I) =RPFACT(I)

HRT(I) = RT(I)

DO 110 J =1,3
HRXYZ(I,J) =RXYZCI,J)

110 CONTINUE

100 CONTINUE



00 200 1 a 1,3
PPK(I) a PPJ(I)

200 CONTINUE

RETURN

END

0

0



C

C --------------- ---------------------

C

C SUBROUTINE: FOCAL

C PROGRAMMER: PHILIP J. DAY

C XONTECH INC.

C BUN LABORATORIES

C DATE: DECEMBER 18, 1986

C

C PURPOSE: TO COMPUTE THE OVER PRESURE AT THE GROUND WHEN A CAUSTI
C BETWEEN 500 FT AND *1000 FT ALTITUDE.
C

C

SUBROUTINE FOCAL (RRCURV,MAXOP, PAXP, CSEL,*

DOUBLE PRECISION RRCIJRV
REAL MAXOP

COMM4ON /GROUND/ GLAYER,ZGRND,CGRN0,UGRND,VGRND,REFLFC

INTEGER GLAYER

COMMON /FFTAB/ KRCAC,NSPOS,SPEEDS( 1),LOCSPO(I0),KTABL,
+ TAU *TAUC 200) ,FAC (200 ), FLC( 200)

COMMON /CFFTAB/ ACIDNT

CHARACTER*8 ACIDNT

COMMON /BASEAG/ NTERMS,XILEAD(2),XI(500),XITAIL(S02),

+ VLEAD(2),V(500),VTAIL(502)

DIMENSION XII(1004),VI(1004)

EQUIVALENCE (XII(l),XILEAO(l)),(VI(1 ),VLEAD(l))

COMMON /PRESUR/ PRS,C
REAL PRS,C

COMMON /CAUSTC/ NUMC,TRACE,CT(360),CPHI(360),CXYZ(360,3)

REAL CXYZ

LOGICAL TRACE

COMMON /RPOSN/ NPTR,COPSN,RT(200),RXYZ(200,3),RAGE(200),
+ RPFACT(200) ,RVLI FT,REMEM

REAL RT ,RXYZ ,RAGE, RPFACT ,RVLI1FT

INTEGER NPTR,COPSN

LOGICAL REMEM

COMMON /HRPOSN/ INPTR,HCPOSN,HRTC200),HRXYZ(200,3),
+ HRAGE(200) , RPFAC(200) , RVLFT , REMEM

REAL I4RT, NRXYZ,XRAGE,MRPFAC,HRVLFT

INTEGER HMPTR,HCPOSt

LOGICAL IREMEM

COMMON /I4MHH/ I4OMEGA,PK(3)



REAL INTERP,: IST,MAXOPG,MAXOP1

REAL XXT(504),PPT(504),PMX,CSEL

C

C- INITIALIZE THE F-FUNCTION

c

Do 200 Kz1,NTAU

XI (K)=TAU(K)

V(K)=FAC(K)+HRVLFT*FLC(K)

200 CONTINUE

NTERMSzNTAU

C

C- FIND THE GROUND POSITION

IGNO z 0

100 CONTINUE

IGNO IGND + I

IF (HRXYZ(IGND,3).NE.ZGRNO) GOTO 100

C

C- CALCULATE THE OVERPRESSURE AND CP ON THE GROUND US! ING THE TRAPS

C- METHOD

c

IF (CXYZC1,3).GT.ZGRNO) THEN

CALL AGING(HRAGE(HCPOSN-1))

CALL HILBRT

END IF

CALL AGING(HRAGE(IGNO))
CALL FNDLYR(HRXYZCIGND,3),*556)

556 CALL AIR(HRXYZ(IGNO,3))

PMAX 2 0.0

PMIN a 100.0

DO 220 K=1,NTERMS

V(K)=V(K)*HRPFAC( IGND)/2.0

PMAX=A4AX1 (PMAX,V(K))

PMIN=AM IN 1(PM INV(K) )

220 CONTINUE

MAXOPG xAJ4AX1(ABS(P?4IN),ABS(PMAX))

DDPP1 2 0.0

C DO 300 K =1,NTERMS+l

C IF (XII(K.1).GE.XII(K.2).AND.VI(K+1).LT.VI(K+2)) THEN

C DDPF 1 x ANAX1(DDPP1,(VI(K+2)-VI(K+1)))

C ENDIF

C300 CONTINUE

IF (ODPP1.EQ.0.0) DOPP1 MAXOPG

CPGND=CDPPl/1 .40/PRS*2.0*OO301

C

C- CALCULATE THE FOCAL ZONE AND THE FOCUS OVERPRESSURE

C

I ICPOSN



400 CONTINUE

IF (1.E.0) RETURN 1

SSS z DIST(HCPOSN,I,NRXYZ)

DO 410 Kul,NTAU

XI (K)uTAU(K)

VK)=mFAC CK ). R V F T*FLC( K)
410 CONTINUE

NTERMSmNTAU

CALL AGING(HRAGEI)

CALL FNDLYR(NRXYZCI 3),*557)

557 CALL AIR(HRXYZ(1,3))

Pt4AX z .
Pt4IN a 1CC.0

DO 420 K= ,NTERMS

V(K)zV(K)*MRPFAC( 1)/2.0

PMAX=ANAXI(PNAXV(K))

P9INzAJIN1(PNIN,V(K))

420 CONTINUE

KAXOP1 ANAX1(ABS(P0NIN),AIS(PMAX))

DOPPi 0
IF (OOPPl.EQ.0.0) DOW x MAXOPi

CPREFzODPPl/1 .40/PRS*2.0*0.001

YREF=SSS*SSS/REAL(CRRCURV)/2.

YSTARz(0.1**(4./5.)/0.39)**4*(0.60*CPREF*YREF**0.25*

REAL(RRCURV))**(4./5.)
XSTAR=SQRT (2. 0*REAL (RRCURV)*YSTAR)

IF (SSS.LT.XSTAR) GOTO 400

PFOCU.SPMAX*SQRT (SSS/XSTAR)

PMAXP 2PFOCUS

PSIG 20.05*(PMAX-P4IN)

KI4IN =NTERMS

KMAX z1

D0 810 111I 1,NTERMS

IF (ABS(V(111)).GE.PSIG) THEN
KMIN a INO(KMIN,III)

KMAX z MAXO(KIAX,III.2)

ENDI F

810 CONTINUE

NX = KMAX - KMIN + 1

K =0
XSHFT z 0.0



DO 800 111 KMIN,KMAX

XXT(K) z (XII(III.1)-XII(KNIN+1).XSHFT)/O.3048

PPT(K) xVI(Ill+)/47.8803

800 CONTINUE

SREF aSSS/0.3048

RRC z RRCURV/0.3048

CCT a C/0.304.8

C

C- PRS IN MB TO PSF

c
PRST z PRS/0.478803E-01

C

NSIG a NX

C

C- SELECT THE PROPER OVERPRESSURE TO USE

C

IF CHRXYZ(I,3).LE.ZGRNO) THEN

MAXOP a AXOPG

ELSE

IF (CXYZ(1,3).GT.ZGRND) THEN

IF (CPGND.GT.CPREF) THEN

CALL FOCALP(XXT,PPT,NXSREFRRC,PRST,CCT,PMX,NSIG)

MAXOP - PX47.8803

ELSE

NAXOP x MAXOPG

END IF

ELSE
CALL FOCALP(XXT,PPT,NX,SREF,RRC,PRST,CCT,PMX,NSIG)

MAXOP zPMX*47.B803

END IF

END IF

MAXOP a MAXOP*2.0

C

C- CONVERT BACK TO METRIC

c

XSNFT a XXT(l)

DO 850 111 a 1,NSIG

XXT(III) =(XXT(III) - XSHFT)*03048*1000./C

PPT(III) aPPT(111)*47.B803

850 CONTINUE

C

C- CALCULATE THE CSEL

c

CALL PRTSNG(XXT,PPT,NSIG,C)

CALL CALSEL(PPT,XXT,NSIG,CSEL)

9000 F0RMAT(lHl)

RETURN

END



C

C .. . . . . . . . . . . - - - - - - - -- - - -

C

C FUNCTION: DIST

Z PROGRAMMER: PHILIP J1. DAY

C XONTECH INC.

C BBN LABORATORIES

C DATE: DECEMBER 18, 1986

C

C PURPOSE: TO COMPUTE THE DISTANCE BETWEEN TWO POINTS IN SPACE

C

C

FUNCTION DIST(I,J,RAY)

REAL RAY(200,3),TMP

INTEGER 1,J

TMP a 0.0

DO 100 K a 1,3

TMP x TMP + (RAY(I,K) RAY(J,K))*2

100 CONTINUE

DIST a SORT(TNP)

RETURN

END



C

C
C

C FUNCTION: INTERP

C PROGRAMMER: PHILIP J. DAY

C XONTECH INC.

C BBN LABORATORIES

C DATE: DECEMBER 18, 1986

C
C PURPOSE: TO DO A LINEAR INTERPOLATION BETWEEN TWO POINTS

C

C

FUNCTION INTERP(Pl,P2,Z1,Z2,ZG)

REAL PI,P2,Z1,Z2,ZG

INTERP (Pl P2)/(Z1 " Z2)*(ZGZl) + Pl

RETURN

END

0e



C

C -- - - - - - - - - -- - - - - - - - - - - --- - - - - - -

C

C SUBROUTINE: CURVE

C PROGRAMMER: TAKEN FROM THE FOSOOM ROUTINES

C

C

SUBROUTINE CURVE (Xl ,X2,X3,RRR,RRRR)

C THIS SUBROUTINE FITS A CIRCLE THROUGH POINTS X123, AND RETURNS THE

C RADIUS VECTOR AND CURVATURE AS RRR(3) AND RRRR.

IMPLICIT DOUBLE PRECISION (A-N,O-Z)

DOUBLE PRECISION X1(3)1X2(3),X3(3),RVC(3),DELRl(3),DELR2(3)

1 ,DELR3(3),DETR,DETRX,DETRY,DETRZ,RRR(3),RRRR,XIJ(3),YIJ(3)

2,ZIJ(3)

C T(ITE(7,*)'CURVE 1'

C WRITE(7,*)'Xl,X2,X3=,Xl,X2,X3

XIJ(1)=Xl(l)-X3(l)

YIj(l)axl(2)-X3(2)

ZIJ(l ):x1(3)-X3(3)
XIJ(2)aX2(l)-X3(l)

YIJ(2)aXZ(2)-X3(2)

ZIJ(2)=X2(3)-X3(3)
RVC(l)=O.0

RVC(2)zO.0

Do 6002 Jul 3

RVC(Z)z(XZ(J)**2-X3(J)**2)*.5+RVC(Z)

6002 CONTINUE

C WRITE(7,*)ICURVE 21

DO 6003 I=1,3

DELRl(I 2X3(l).Xl(l1,

6003 DELR2(I)=X2(I).X1(I)

XIJ(3?,=OELRl (2)*OELR2(3)ODELRl (3)*DELR2(2)

YIJ(3)=OELRl(3)*DELR2(l )-DELRl(1 )*DELR2(3)

ZIJ(3)=OELRl(1 )DELR2(2)-DELRI(2)*DELR2(l)

RVC(3)zxl(l )XIJ(3)+Xl(2)YIJ(3)+Xl(3)*ZIJ(3)

DETR :XIJ(l)*(YIJ(2)*ZIJ(3)-YIJ(3)ZIJ(2))+Yj(l)*(XIJ(3)*ZIJ(2)-

1x1jte)*ZIJ(3))+Zlj( )*(XIJ(2)*YI J(3)-YIJ(2)*XIJ(3))

DETRX=RVC(l)*(YIJ(2)*ZIJ(3)-YJ(3)*ZIJ())+Yj(l)*(RVC(3)*ZIJ(2)-

lRVC(2)*ZIJ(3))+ZIj(l)*(RVC(2)*YIJ(3)IYIJ(2)*RVC(3))

DETRY-XIJ( )*(RVC(2)ZIJ(3)RVC(3)*ZIJ(2))+RVC(l )*(XIJ(3)*ZIJ(2)-

lXIJ(2)*ZIj(3)),ZIj(l)*(xIj(2)*RVC(3)-RVC()*XJ(3))

DETRZ:XIJ(l)*(YIJ(2)*RVCC3)-YIJ(3)*RVC(2)),VIJ(1)*(XIJ(3)*RVC(2)-
1XIJ(2)*RVC(3))+RVC(l)*(XIJ(2)*YIJ(3).YIJ(2)*XIJ(3))

C WE NOW HAVE THE CENTER RRR AND RADIUS RRRR OF THE FITTED CIRCLE:

C WRITE(7,*)'DETR,DETRX,DETRY,DETRZ=IDETR,DETRX,DETRY,DETRZ

RRR( 1)=OETRX/DETR

RRR(2)=0ETRY/DETR

RRR(3)=DETRZ/DETR

C WRITEC7,*)CURVE 3'

C NOTE THAT Xl OR X3 WOULD WORK EQUALLY WELL IN THE FOLLOWING LINE

RRRRzSQRT((RRR(l)X2(l))*2+(RRR(2)-X2(2))**2+(RRR(3)-
lX2(3) )*2)



c WRITE(7,*)OJAVE 41

RETURN
END



C

C

C

C

SUBROUTINE FOCALP(XX,PP,NX,SREF,R,PO,AO,PMAXNSIG)

C

C

C THIS SUBROUTINE APPLIES GILL AND SEEBASS' FOCUSED SHOCK WAVE SOL-

C UTION TO EACH SHOCK IN A SONIC BOO AT A CAUSTIC. IT FIRST CONVERTS

C THE INPUT SIGNATURE FROM VALUES PP AT ARBITRARILY SPACED XX TO 100

C EVENLY SPACED POINTS. PRESSURE POSITIONS ARE DIDDLED SLIGHTLY, BUT

C EOEMORE THAN HALF OF ONE PERCENT OF THE SIGNATURE LENGTH. THE FOCUS

C SOLUTION IS APPLIED TO EACH SHOCK. THE PUBLISHED SIGNATURE IS

C LINEARLY EXTRAPOLATED ITIL ZERO, SPACE PERMITTING. SPACE NOT PERMIT-

C TING, FOCUS SOLUTIONS ARE CARRIED OUT TO THE MIDPOINTS BETWEEN

C SUCCESSIVE SHOCKS. CURRENTLY, A MESSAGE IS PRINTED OUT IDENTIFYING
C SUCH COMPUTATIONAL DISC.)NTINUITIES; SC#4E TYPE OF SMOOTHING MUST BE

C ADDED.

REAL XX(504),PP(S04)

DIMENSION IDP(5O),PSH(50),FPOS(21),FNEG(21)

DATA FNEG/2.38,1.19,O.S9,O.55,O.52,0.50,0.48,O.45,O.43,O.42,O.41,

10.39,0.36,0.35,0.34,0.33,0.32,0.31,.0.30,0.29,0.28/

DATA FPOS/2.78,1.75,1.30,1.O1,0.83,O.70,O.60,O.54,O.48,O.43,O.40,

10.36,0.31.0.30,0.27,0.25,0.22,0.20,0. 16,0.13,0.10/

C WRITE( 7,900)

900 FORMAT(1H1)

C FIRST MAJOR OPERATION IS TO RE-DISTRISUTE THE SIGNATURE. IF THERE IS

C NO LEADING SIGNATURE, IT STARTS AT THE HEAD OF THE ARRAY.

JMOVE=O

C IF THERE IS A LEADING SHOCK, LEAVE 20 BLANKS AT THE START

IF((XX(2)-XX(l)).LE.XX(2)*l.OE-0S) JMOVE=20

J=O

NXXENX 1

C THE FOLLOWING LOOP LOOKS FOR SHOCKS, SAVES THEIR VALUE, AND MARKS THE

C POSITION ON THE INPUT ARRAYS (POSITION a SECOND ASSOCIATED MESH POINT)

DO I Izl,NXX

ADADAD a XX(I+1) -XX(I)

DADADA s XX(I.1)1I.OE-05

IF((XX(1+1)-XX(I)).GT.XX(I.1)1l.OE-05) Go TO 1

JSJ*1

IDP(J)nI~l

PSH(J)=ABS(PP(1+1)-PP(I))

1 CONTINUE

NSHNJ

C WE NOW KNOW THERE ARE NSH SHOCKS, AT IDP() WITH JUMPS PSH()

C THE NEW SIGNATURE WILL HAVE 100 INTERVALS (101 POINTS), PLUS DOUBLED

C POINTS FOR EACH SHOCK, PLUS THE ALLOWED SPACE AT THE BEGINNING.

NSI G=1O1+NSH+JMOVE

C THE FOLLOWING IS A LOOP (ENDING JUST ABOVE LABEL 7) WHICH RUNS I FROM

C 1 TO NX (SIZE OF INPUT SIGNATURE), WITH BACKWARD-RUNNING INDEX IND

C GOING FROM NX TO 1. (IND HAS THIS ROLE OVER THE TOP HALF OF THE LOOP;



C IT IS USED AS A LOCAL POINTER AFTER LABEL 2.) THIS STRUCTURE, RATHER

C THAN A DO, IS USED BECAUSE

C I AND IND ARE DOUBLE-BLDIPED AT SHOCKS.

Iguo

6 Is1,1

INO:NX- 1.1

C SET SHOCK FLAG. NOTE THAT J IS THE LAST SHOCK; IT WILL BE DECREMENTED

C AS EACH IS HANDLED.

IsHaI

tF(IDP(J).EQ.IND) 15Hu2

C M4OVE INPUT POINT TO NEAREST ROUNDED- FORWARD POSITION ON NEW ARRAY.
C NOTE THAT INPUT ARRAY SHOULD HAVE NO MORE THAN 100 POINTS, SO THAT BY
C WORKING FROM THE REAR OF AN ARRAY WITH MORE THAN 100 POINTS, WE WILL

C CERTAINLY NOT OVERWRITE THE FIRST POINT. OVERWRITING CAN OCCUR ONLY

C IF TWO ORIGINAL POINTS ARE LESS THAN XDEL APART; THIS IS OK BECAUSE
C OUR ROUND ING-DOWN- TO- THE- 100- INTERVAL ALGORITHM DOES NOT SUPPORT THAT

C RESOLUTION.

N1 FIX(AX( IND)/X(DEL)+J+JMOVE41

XX(N)uXX( IND)

PP(N)=PP(IND)

C ILOW POINTS TO MESH POINT JUST ABOVE THE ONE WE JUST FILLED: THERE

C USUALLY WILL BE SOME EMPTIES TO BE FILLED, SINCE GENERALLY INPUT

C POINTS ARE SPACED MUCH GREATER THAN XDEL

I LOWxNI

GO TO (2,3),ISH

C FOR A SHOCK, WE M4OVE THE UPSTREAM4 POINT AS WELL AND RE-BUMP

C THE POINTERS

3 XX(N-1)=XX(IND-1)

PP(N-1)zPP(IND-1)

IDP( J )N

JZJ 1

Im1,1

2 IF(IND.EO.NX) GO TO 4

C IND NOW POINTS TO THE CURRENT POINT (DOWNSTREAM POINT OF SHOCK,

C IF THERE IS ONE)

INDxILOW-1

C SET UP PROPORIONALITIES FOR LINEAR FILL-IN BETWEEN THIS NEW POINT

C AND LAST ONE

C

C- BRANCH TO AVIOD ABEND

IF (IHGH.LT.ILOW) GOTO 4

XDELTu(XX(IHGH.1)-XX(IND))/FLOAT(IHGH- ILOW+2)

POELTz(PP(IHGH*1)-PP(INO))/FLOAT(IHGH- ILOW'2)

DO 5 IDX=ILOW,IHGH

XX( IDX)=KX( lOX-I )+XDELT

5 PP(IDX)2PP(IDX-1)+POELT

4 IHGHzILOW-2

C IHGH POINTS TO UPSTREAM OF CURRENT POINT; NEXT PASS THROUGH, IT WILL
C CORRESPOND TO UPSTRAM OF LAST POINT.

IF(ISH.EO.2) IHGH=IHGH-1

IF(I.EQ.NX) GO To 7

GO TO 6

7 CONTINUE



C

C SIGNATURE RE-DISTRIBUTED, NOW APPLY G-S SOLUTION TO SHOCKS.

P1=O.

FF.1.

P11=0.

C START OF MAIN LOOP, CYCLING THROUGH SHOCKS STARTING AT FRONT.

DO 10 Jml,NSH
INOX:IDP(J)

PllxPll+FF*(Pt )NOX-)-Pl)

CPREFu2.*PSH(J)/1.4/PO

YREFaSREF*SREF/2./R

C FF AND FL ARE AMPLITUDE AND LENGTH SCALE FACTORS; SEE WR 75-7

C EQUATIONS 62 AND 63

C' NEED TO MAKE SURE FL CORRESPONDS TO LENGTH COORDINATE ALONG

C RAY; IT ISN'T RIGHT FOR GROUND COORDINATE BLUNDER ABOVE***********

FF=O.74*(YREF/1.2/CPREF/R)*0.2

FL=(12.*CPREF*(YREF**O.25)*(R/2.)**(7.112.))"1.2

PI=PP(INDX-1)

C APPLY G-S SOLUTION TO SHOCK- POINT

PP(INDX-1)=FF*PS(J)'FNEG(1) P11

IF(J.GT.1)GO TO 20

IF(JMOVE.EQ.O)GO TO 26

C FOR LEADING SHOCK, APPLY G-S UPSTREAM ELEMENT WITHOUT SCALING;

C XX VALUES (NOT SPACED XDEL) AS WELL AS PP VALUES ARE CREATED

C IN THE 20 POINTS ADDED FOR THIS PURPOSE

DO 25 11-1,20

XX(II)uFLOAT(II-21)*FL/10.

25 PP(1z)=FF*(PSH(1)*FNEG(22-1J)-P1) P11

C WE'RE DONE WITH UPSTREAM PART HERE, SO...

GO TO 31

26 ILNG:INDX-2

C FIRST SHOCK, BUT NOT LEADING. NOTE HOW MANY POINTS ARE AHEAD OF THIS

C SHOCK, THEN GO TO UPSTREAM G-S APPLYER, WITHOUT WORRYING ABOUT

C MID-POINT TO SHOCK AHEAD (SINCE THERE ISN'T ANY)...

GO TO 32

C BEGIN GENERAL CASE OF APPLYING UPSTREAM G-S SOLUTION WHEN THERE IS A

C SHOCK AHEAD OF CURRENT ONE. FIRST FIND MID-POINT, THEN SET ILNG TO
C THE NUMBER OF POINTS JUST WITHIN THE HALF-DISTANCE.

20 JINDXuIDP(J-1)

XINTw(XX(INDX)-XX(JINOX))/2.

ILNGxO

DO 21 II =1,100

IF(XX(INDX-II-1).LT.XX(INOX-I)-XINT)GO TO 22

21 ILNGsILNG l

22 CONTINUE

C LET HIM KNOW WHERE THE BREAK IS BETWIXT THESE TWO SHOCKS

200 FORMATCIHO,48HPOSSIBLE INVALID PRESSURE CORRECTION FROM SHOCK 12,

18H AT X = ,FO.2)

C NOW APPLY THE UPSTREAM SOLUTION, GOING TO EITHER iHE MID n^INT :GEN-

C ERAL CASE) OR THE FRONT (FIRST-BUT-NOT-LEADING SHOCK CASE)

C THERE ARE THREE ALGORITHMS BELOW:

C - UP ") LAB 40, WHERE FNEG TABLE IS OVER IRREGULAR X/L INTERVALS,

C SO THERE IS A SEPERATE FORMULA FOR EACH

C " FROM LABEL 40 UP TO 41, WHERE X/L 20.1



C -LABEL 41 ONWARD, WHERE A LINEAR EXTRAPOLATION FORMULA APPLIES.

32 DO 30 llal,ILNG
XD IST0(( I NOX I)-XX( I NOX I I - ))10./FL

INOMIFIX(XDIST)+l
IF(IHON.GT.2)GO TO 40

GO TO (50,60),INON

50 IF(XDIST.GT.O.3)GO TO 55

PP(INDX-1* II)z(PSH(J)'(FNEG(1)+(Z.21-FNEG(l))/O.3*XDIST)+PP(INOX-

111-1)-Pl)*FF+Pl1

GO To 30

55 PP(INDX.1.II)u(PSHCJ)*(2.21*(FNEG(2)-2.21)/O.7CX(DIST-0.3))+

1PP(INDX- I*1)*Pl)FF-Pll

GO TO 30

60 IF(DIST.GT.1.S)GO TO 65

PP( INOX. -1 I)u(PSH(J )*(FNEG(2)4.(0.6. FNEG(2) )/O. 8(XD 1ST- 1. ))
1PPCINDX- I I)-P1)*FF+Pll

GO TO 30

65 PP(INOX.1.II)z(PSH(J)*(.&+(FNEGC3).0.60)/O.2*(XDIST-1.8))+

1PP(INDX-1-1I)-P1 )*FFPli

GO TO 30

40 IF(XDIST.GE.20.)GO TO 41

PP(INDX-1- II)x(PSH(J)*(FNEG(INON)(FNEG(INDN+1 ).FNEG(INDN))*

I(XDIST-FLOAT(INDN- 1))).PPGINOX-1-1I )-Pl)'FF.Pll

GO To 30

41 FNGGOt.28-0.01*(XIST-ZO.)

IF(FNGG.LT.O. )FNGGx0.

PP(INDX-1 -11)x(PSH(J)*FNGGePP(IHDX-1-1II)-P1)*FF.Pll

30 CONTINUE

C
C DOWNSTREAM 0-S SOLUTION IS NOW APPLIED FOLLOWING THE SHOCK. LOGIC

C IS SIMILAR TO ABOVE, EXCEPT WE NOW WORRY ABOUT THE STATUS TO THE

C REAR, I.E. HOW FAR TO THE NEXT SHOCK BACK (IF ANY), IS THE LAST SHOCK

C AT THE END OF THE SIGNATURE, ETC. THE APPLICATION OF FPOS IS A SIT

C SIMPLER, SINCE THE FPOS ARRAY ZS ALL ON A UNIFORM X/L - 0.1 MESH.
C THERE ARE THUS ONLY A SINGLE INTERPOLATION FORMULA, PLUS EXTRAPOL

C ATION BEYOND THE TABLE.

31 PP(INDX)m(PSH(J)*FPOS(1),PP(INDX).Pl)*FFPll

IF(J.LT.NSH)GO TO 80

IF(IDP(J).LT.NSIG)GO TO 81

DO 70 11=1,20

XX(NSIG+I I)aXX(NSIG)*FLOAT(I I)*FL/10.

70 PP(NSIG.II)2(PSH(NSJ)*FPOSIIe1).P)*FF+Pll
NSIG=NSIG.20

GO TO 95
81 ILNGzNSIG-IDP(NSH)

GO TO 82

80 JINDX=IDP(J+1)
XINT=(XX(.JINDX)-XX(INDX))/Z.

ILNG=O

DO 83 11=1,100

IF((XX(INOX)+XINT).LT.XX(INDXeI I )00 TO 8'.

83 ILNGzILNG+l

84. CONTINUE
C WRITE( 7,2OO)J,XX(INDX+ILNG)



82 DO 90 IIx ,ILNG

X(DISTu(XX(INDX+11)-XX(INDX))*10./FL

IF(XDIST.GE.20.)GO TO 91

INDPwI PIX(XIST)41

PP(INDX.I I)a(PSH(J)*(FPS(INDP)+(POS(INOP.1)FPOS(IWDP))*(XDIST-

GO TO 90
91 FPSS*0.10*0.03*(XOIST-20.)

I F(FPSS.LT.0. )FPSSzO.
PP(INDX.II)=(PSH(J)*FPSS+PP(INDX.I I)-P1 )*FFPl1

90 CONTINUE
10 CONTINUE

C ALL DONE. PRINT SIGNATURE AND GO HOME

NSIG x NSIG - 1
95 CONTINUE

C 95 WRITE( 7,300)

300 FOII4AT(1HO,11X,18HF0CUSSED SIGNATURE)
TFACzlOOO. /A0

C WRITE( 7,400)(XX(I)*TFAC,PP(I),Iul,NSIG)
400 FORMAT(1HO, (12X,7HT, MSEC,14X,6HP, PSF)/// (F20.2,F20.3))

C P?4AX TO SUM4MARY FILE
PMAXzPP (1)

D0 500 Iz2,NSIG
PMAXxAMAX1(P$4AX,PP()

500 CONTINUE
510 FORMAT(' PMAX(FOC)',Fl0.3)

RETURN
END



C

C.. . . . . . . . . . . . . . . . . . .. . . . . .

C

C SUBROUTINME: GETOLT

C PROGRAMMER: PHILIP J. DAY

C XO*4TECH INC.

C BUN LABORATORIES

C DATE: DECEMBER 29, 1986

C

C PURPOSE: TO GET THE DELTA INCRIMENT FOR THE PHI ANGLES IN A CAU

C GROUND INTERCECTION.

C

SUBROUTINE GETDLT(PHIO,PHI ,NPHI ,DELTA)

REAL PHIO,PHI(400),DELTA

INTEGER NPHI

C

C- FIND THE TWO ANGLES PHID IS BETWEEN AND TAKE 1/10 OF THEIR DIFFERENC

c

DO 100 I 1,NPHI1l

IF (PHIO.GE.PHI(I).AND.PHIO.LE.PNI(I41)) THEN

DELTA x AIS(PNI(1.1) -PHZ(I))/10.0

RETURN

END IF

100 CONTINUE

C

C- SET DEFAULT VALUE FOR DELTA

C

DELTA z 0.5

RETURN

END



C

C

C SUBROUTINE: FINOT

C PROGRAMMER: PHILIP J1. DAY

C XONTECH INC.

C SIN LABORATORIES

C DATE: MARCH 6, 1987

C

C PURPOSE: TO FIND A POINT ON A RAY AT TIME T.

C

C
SUBROUTINE FINDTCN.*)

COMMON /CAUSTC/ NUMC, TRACE, CT(360), CPHI (360), CXYZ(360,3)
REAL CXYZ

LOGICAL TRACE

COMMON /RPOSN/ NPTR,COPSN,RT(200),RXYZ(200,3),RAGE(200),
+ RPFACT(200) ,RVLI FT ,REMEM

REAL RT,RXYZ,RAGERPFACT,RVLIFT

INTEGER NPTR,COPSN

LOGICAL REMEM

COMMON /NRPOSN/ NNPTR,NCPOSN,HRT(200),NRXYZ(200,3),

* H~RAGE(200) ,HRPFACC200) ,HRVLFT ,HREMEM
REAL HRT, HRXYZ, HRAGE , RPFAC, HRVLFT

I NTEGER NNPTR, HCPOSN

LOGICAL HREMEM

C

C- RESET THE THE ORIGION

C

IF (N.EQ.l) THEN

CT( ) a HRT(HCPOSN)

CXYZ(1,1) z HRXYZ(HCPOSN,1)

CXYZ(1,2) a HRXYZ(HCPOSN,2)

CXYZ(1,3) z HRXYZ(HCPOSN,3)

RETURN

END IF

IF (CT(1).GT.CT(N)) THEN

DO 100 1 a2,NPTR

IF (HRT(I).GE.CT(N)) THEN

DO 110 J - 1,3

CXYZ(1,J) z HRXYZ(I-1,J) *(HRXYZ(I,J).HRXYZCI.1,J))*

+ (CT(N) -HRT(I-I))/(HRT(I) - RT(I-1))

CT(1) a CT(N)
110 CONTINUE

IF (N.GT.2) RETURN I
RETURN

END IF

100 CONTINUE

ELSEIF (CT(N).GT.CT(l)) THEN



DO 200 1 a2,NPTR

IF (RT(I).GE.CT(l)) THEN

DO 210 1 a 1,3

CXYZCN.J) vRXYZ(I-1,J) +(RXYZ(Z,J).RXTZ(J.1,J))*

(CT(1) -RT(I-1))/(PT(I) RT(I-1))

CT(N) CT(l)

210 CONTINUE

RETURN

END IF

200 CONTINUE

END IF

RETURN

C

ENO OF FOCUS ROUTINES

CMUZXZUZSU =Z

Cz==Azuauausuazu Zau~

C

ENO



C/ ADO NAMEsSONICSOM
C
CZCZZXZUUUU3UZU Z 222zx ~z UZ 222zazmnz~zu2XZZU22==Z2==X

C-- MODIFIED TRAPS CODE FOR USE WITH BOOIMAP AND FOSOOM PROGRAMS -

C

C
C

C "'T.R.A.P.S. -SONIC 80M MODELING PROGRAM
C ' ~T.RACING R.AYS AND A.GING P.RESSURE S. IGNATURES
C "'(SEE MOMA TECHNICAL MEMORANDUM ERL ARL-87)
C

C

C D R. ALBION 0. TAYLOR,

C "' OAA/AIR RESOURCES LABORATORIES R/E/AR

C '~RM. 921, GRAI4AX BUILOINC

C "'8060 13TH STREET

C " SILVER SPRING, MD 20910
C

C ''JULY, 1980
C

C

C

C./ ADD NAMExBLKDATA

BLOCK DATA TRPRAY

C

C

C COMMON BLOCKS

C

COMMON /PUNITS/ PTABL,TTABL,HTABL,STABL,TIMTAB,LTABL, FTABL
CHARACTER'S PTABL(6) ,TTABL(4),HTABL(6) ,STABL(9) ,TIMTAB(2),LTABL(6)

CHARACTER'S FTABL (5)

COMMON /CPUNIT/ CPTABL,CTTABL,CHTABL,CSTABL,CLTABL,CFTABL,

+ ATMPOT ,ACPOT

REAL CPTABL(6) ,CTTABL(2, 4), CHTABL(6) ,CSTABL(9) ,CLTABL(6)
REAL CFTABL(5)

LOGI CAL ATMPOT(6) ,ACPOT(6)

COMMON /ATP4CON/ REARTH,G0,RSTAR ROMO,ROGOMO

COMMON /CLASES/ CNAMES(30)
CHARACTER*8 CNAMES



COMMON /CLASSS/ NRCURV(2,2),TYPRAY(3,2,2),DIRECT,LOFT,UP,DOWN

LOGICAL TYPRAY,DIRECT,LOFT,UPDOWN

C DEFAULT ON HEIGHT v GEOPOTENTIAL(ATMOSPHERE), GEOMETRICCAIRCRAFT)

C INTERNAL PROGRAM UNITS HEIGHT GEOPOTENTIAL METERS(ATMOSPHERE),

C GEOMETRIC METERS ALL OTHER HEIGHTS AND LENGTHS, TEMPERATURE

C DEGREES KELVIN, PRESSURE KILOPASCALS (KPA), SPEED METERS PER SECOND.

C KNOTS AND NAUTICAL MILE CONVERSIONS BASED ON THE INTERNATIONAL

C NAUTICAL MILE OF 1852. METERS EXACTLY (6076.1155FT), AS ADOPTED

C BY THE U.S. IN 1954, RATHER THAN THE BRITISH ADMIRALTY NAUTICAL

C MILE OF 6080 FT. (1853.18.NETERS) OR THE U.S. NAUTICAL MILE PRIOR

C TO 1954 OF 6080.21 FT. (1853.250METERS)

DATA PTABL/'KPA','MB','NSM','PA','PSF','PSII/

DATA CPTABL/1.,O.1,1.E3,1.E3,4.78803E-2,6.89476/

DATA TTABL/'C','F','K','R'/
DATA CTTABL/ 1.,273.150, 1.80,459.670, 1.,0., 1.80,0./

DATA HTABL/'FT','GMFT','GMM','GPFT','GPM','METERS'/

DATA CHTABL/.3048,.3O48,1.,.XO48,1.,1./

DATA ATMPOT/.TRUE.,2-.FALSE.,3-.TRUE./

DATA ACPOT/3*.FALSE.,2-.TRUE.,.FALSE./

DATA STABL/'FPS','FTPS','KNOTS','KT','KPH','MPH','MPS','NMPH,

A 'SMPH'/
DATA CSTABL/2*.3048,2-.5144 , .2777778,.4470400,1.,.5144444,

A .44704001

DATA TIMTAB/'HHMMSS','SSSSSSSS'/

DATA LTABL/'FT','IKM','METERS','MILES','NM!','SMI'/

DATA CLTABL/.3048,1E3,1.,1609.344,1852.,1609.344/

DATA FTABL/'GM','GRAMS','KG','LS','POUNDS'/

DATA CFTABL/211E-3,1.,2*.45359237/

C

C

C

C REARTHzRADIUS OF EARTH FOR CONVERSION GEOMETRIC TO GEOPOTENTIAL

C METERS. ROMO=RSTAR/MO AND ROGOMO=RSTAR/(GO*MO)

C WHERE RSTARUNIVERSAL GAS CONSTANT%8.31432E3 JOULES / (KMOL-DEGK),

C GO=9.80665M/SEC'"2, AND MO=MEAN MOLECULAR WEIGHT OF STANDARD DRY

C AIR (28.9644 KG/KMOL) (SEE U.S. STANDARD ATMOSPHERE 1976)

DATA REARTH/6.35677E6/,ROGOMO/29.27127/,RSTAR/8.31432E3/

DATA GO/9.80665/,ROMO/287.0531/

C

C

C

C

C
C RAY CLASSES. G=GROUND, M=MID HEIGHT (ABOUT 5OKM) H=EXTREME

C HE:GHT (OOKM OR MORE). RAY CLASSES DEFINED IN THE ORDER IN WHICH

C A RAY TOUCHES AND RETURNS FROM ANY OF THESE LAYERS. THUS, A GMG

C RAY HAS REFLECTED FROM THE GROUND, RECURVED FROM THE MID LEVEL, AND

C TOUCHED THE GROUND AGAIN. A MG (OR M) RAY ROSE DIRECTLY FROM

C AIRCRAFT TO MID LAYER AND RECURVED TO TOUCH GROUND.



DATA CNA4ES/VENOCLASS'.'FULL','G','GH','GHG',IGNG','GHGHG',

+'GHGHGH', 'GHGHGHG', 'W., 'GMG' , GMGN', 'GSGMG', 'GIGMGM', 'GMG14GIG',

*,'HG', '1GH', 'HGHG' , 'HGH' , HGHGHG', 'N', 'MG',* '4GM', 'MGP4G'

*'NGMGN', 'MGNGMG','NGPRINT','SHOCKS', 'SUMARY'/

END



C

C

C

C./ ADO NAMESSETUP

C

C SUBROUTINE SETUP INITIALIZES THE F-FUNCTIONS ANDJ ALL OF THE FLAGE

C THAT THE T.R.A.P.S ROUTINES USE. IT CALLS ATMSIN TO SET UP THE

C ATMOSPHERE TABLE.

C

SUBROUTINE SETUP

COMMON /ACIONT/ IDENT

CHARACTER*8 IENT

COMMON /AC1IEIG/ ACIJT,ACL

COMMON /ACSPOT/ TIME,XRO,YRO,ZRO,XDOT ,YOOT,ZDOT-,AIRSPO ,ASPOOT,

CO, U , VO ,COOT ,XMACH, XMAOOT ,XMU,XMUOOT,COSMU,

+SIN UEKC3,3) ,EXDOT (3,3), GLOADHEAD IN, CL IMS, BANK,
XDOOT ,YDDOT,ZDOOT ,XODOT ,YODOT ,zoDOT

COMMON /UNITS/ WTUNIT,HTUNIT
CHARACTER*8 WTUNIT,HTUNIT

COMMON /PRINTS/ TITLE(30),TIMLBL

CHARACTER*4 TITLE

CHARACTERW8 TIMLBL

COMMON /PRINTC/ KTPSIG,CVRTIM

LOGICAL CVRTIM

COMMON /GROUND/ GLAYER,ZGRNO,CGRNO,UGRNO,VGRNO,REFLFC
INTEGER GLAYER

COMMON /LYRDEF/NLAYER,GMZA(200), INDPTH(200), INDWND(200),

*LYRPRT(200) ,KLAYER,ZTOP,Z9OT

INTEGER INDPTH, INDWND

LOGICAL LYRPRT

COMMON /ATMSPH/ GAM ,C,U,V,DCOZ,DUOZ,OVDZ,DZCOZ2,02UOZ2,02VDZ2 ,RHO

REAL GAM,C,U,V

COMMON /PUNITS/ PTABL,TTABL,HTABL,STABL,TIMTAS,LTABL,FTABL

CHARACTER*8 PTABL(6) ,TTABL(4),HTABL(6) ,STABL(9) ,TIMTABC2),LTABL(6)

CHARACTER*S FTABL(S)

COMMON /CPUNITI CPTABL,CTTASL,CHTABL,CSTABL,CLTABL,CFTABL,

* ATMPOT,ACPOT

REAL CPTABL(6),CTTABL(2,4),CHTABL(6),CSTABL(9),CLTABL(6)



REAL CFTABL(5)

LOGICAL ATMPOT(6),ACPOT(6)

C DEFAULT ON HEIGHT z GEOPOTENTIAL(ATMOSPHERE), GEOMETRIC(AIRCRAFT)

C INTERNAL PROGRAM UNITS HEIGHT GEOPOTENTIAL METERS(ATMOSPHERE),

C GEOMETRIC METERS ALL OTHER HEIGHTS AND LENGTHS, TEMPERATURE

C DEGREES KELVIN, PRESSURE KILOPASCALS (KPA), SPEED METERS PER SECOND.

COMMON /ATMCON/ REARTH,GORSTAR,ROMO,ROGOMO

COMMON /CLASES/ CNAES(30)

CHARACTER*8 CNAMES

COMMON /CLASSSI NRCURV(2,2),TYPRAY(3,2,2),DIRECT,LOFT,UP,DOWN

LOGICAL TYPRAY,DIRECT,LOFT,UP,DOWN

C RAY CLASSES. G=GROUND, N=MID HEIGHT (ABOUT 50KM) HUEXTREME

C HEIGHT (100KM OR MORE). RAY CLASSES DEFINED IN THE ORDER IN WHICH

C A RAY TOUCHES AND RETURNS FROM ANY OF THESE LAYERS. THUS, A G4G

C RAY HAS REFLECTED FROM THE GROUND, RECURVED FROM THE MID LEVEL, AND

C TOUCHED THE GROUND AGAIN. A MG (OR M) RAY ROSE DIRECTLY FROM

C AIRCRAFT TO MID LAYER AND RECURVED TO TOUCH GROUND.

LOGICAL FND

INTEGER KTRNS(29)

CHARACTER*8 PRTYP(4)

CHARACTER*8 BUF(9),TPUNIT(3)

CHARACTER*8 SUUF(9)

CHARACTER120 TITLE1

EQUIVALENCE (IUF(1),SBUF(1)),(TITLE1,TITLE(1))

DATA KTRNS/4,0,24*-1,1,3,2/

DATA PRTYP/' NO','SUMMARY',' SHOCKS',' FULL'/

DATA TPUNIT/'WEIGHT','HEIGHT','RAYCLASS'/

C

C- INPUT FILES

C

C OPEN(5,FILE='TITLE',STATUS='OLD')

TITLE1 a I ................. BOOM2 TESTING ..................

C

C- OUTPUT FILES

C

C
C- TEMPORARY FILES

C

OPEN(9,STATUS=sSCRATCH')

C OPEN(11,STATUS=aSCRATCH')

C READ 2 TITLE CARDS (1-72 ON FIRST CARD, 1-24 ON 2ND)

C READ(5,10) TITLE

10 FORMAT(18A4)

CALL FFUNC(IDENT,FND)

CALL UNITIS(WTUNIT,FTABL,5,IMUNIT,TPUNIT(1),4)

Li



ACW.TACTCFTABL( IMUN IT)

BUF~uACWT/CFTABL( IKJNIT)

C

CALL UNITIS(HTUNIT,HTABL,6,IGUNIT,TPUNIT(2),6)

HEIGHT a ZGRNO

NEIGNTmHEIGHT*CHTABL( IGUNIT)

C ................... CHANGED FTOM / TO

IF(ACPOT(IGUNIT)) HEIGHT=HEIGHT/(1.-HEIGHT/REARTH)

ZGRND=94EIGHT

IF(ACPOT(IGUNIT)) HEIGHT=HEIGNT/( .+HEIGHT/REARTH)

HEIGNTsHEIGHT/CHTABL( IGUNIT)

C ................... CHANGED FTOM TO/

C

C READ RAY TYPES TO 8E RECORDED.

DO 412 Kul,2

DO 42 Lxl,2

DO 41 Mul,3

TYPRAYCM, K, L )x.FALSE.

41 CONTINUE

NRCURV(K,L)z- 1

42 CONTINUE

412 CONTINUE

KTPSIG=.1

UP=.FAL SE.

DOWN=. FALSE.

DIRECTS. FALSE.

LOFTz.FALSE.

43 CONTINUE

BUF(1s 'GI

BUF(2) a z

DO 55 Kzl,9

CALL UNITIS(BUF(K),CNAI4ES,30,LCUNIT,TPUNIT(3),l)

IF(LCUNIT.LE.1) GO TO 60

IF(KTRNS(LCUNIT-1)) 47,45,50

45 DIRECTa.TRUE.

DOW~N=.TRUE.

GO TO 55

47 IF(LCUNIT.GE.28) GO TO 50

LOFT=LOFT.OR. (LCLINIT.LE. 14)

LCUNIT=(LCUNIT-4)/2

KOWNUP=LCUN IT/6
KMLCUN IT /3- KDWNUP*2

KM8=2-KHM

KRCRV=LCUN IT-3*H- 6*KOWNUP

TYPRAY(KRCRV+1 ,KDWNUP.1 ,KMM)=.TRUE.

NRCURV(KDWNUP+1 ,KMH)=MAXO(NRCURV(KDWNUP+1 ,KMM) ,KRCRV+1)



UPSUP .OR(KDWWUP.NE.0)

DONDiuOUWNOR. (KDWNUP .EO .0)
GO TO 55

50 rTPSIG=,4WxO(KTPSIG,KTRNS(LCUNIT-1)-l)

55 CONTINUE

C
GO TO 43

60 CONTINUE
DO 75 Kxl,2

00 75 L=1,2
DO 75 M-1,3

IF(.NOT.TYPRAY(M,K,L)) GO TO 75

KTABL=12'(K- 1)+6*C2-L)+2*N.3

75 CONTINUE

IF(KTPSIG.EQ.-I) KTPSIGz3

CALL ATPISIN

CALL FNOLYR(ZGRNO, '80)

80 CALL AIR((ZGRND))

CORNDSC

UGRNOfU
VGRNOuV

DO 888 I I a 1, 4
ZZZ z GD4ZA(II)
CALL AIR(ZZZ)

888 CONTINIUE

OPEN(8,STATUS='SCRATCH')

RETURN

END



C

C

C

C. AD USSSSSUUUSUU Z U S S S SZNW S Sf

C

C SUBROUTINE ATMSIN CALCULATES AN ATMOSPHERIC TABLE BASED ON THE STA

C STRATOFIED ATMOSPHERE. IT ALSO RTAINS THE ABILITY TO READ FROM A RA

C FILE AND A WIND FILE. *** WARNING *** THE PROGRAM HAS NOT BEEN TE

C WITH ANYTHING OTNER THAN A STANDARD ATMOSPHERE AND USE OF ANYTHING E

C COULD PROUCE UNPREDICTABLE RESULTS.

C

SUBROUTINE ATMSIN

COMMON /PTN/ NPTH,PRESS(97),TMPMOL(97),GPHC(97),GAMMA(97)

COMMON /WINDS/ NWINOS,GPHW(80),DIR(80),TURN(79)*SPEED(80)

COM4MON /ATMCON/ REARTH ,GO ,RSTAR ,ROMO ,ROGOMO

COMMONM /GROUND/ GLAYER,ZGRNO,CGRND,UGRND,VGRND,REFLFC

INTEGER GLAYER

COMMON /LYRDEF/NLAYER,GMZA(200), INOPTN(200).INDWND(200),

+LYRPRT(20O), ILAYER ,ZTOP, ZBOT

INTEGER INDPTH, [MOUND

LOGICAL LYRPRT

REAL PRINTL(24)

LOGICAL REC

DATA PRINTL/-5.E3,O.,2.E3,4.E3,6.E3,8.E3,1O.E3,15.E3,2O.E3,

+25.E3,30.E3,35.E3,4O.E3,45.E3,5.E4,6.E4,7.E4,8.E4,9.E4,10.E4,11 .E4

+12. E4, 13. E4,1. 27/

ZFROMH(H)xH/(1. N/REARTH)

REC a JALSE.

CALL PTDHIN

CALL WINDIN

ZPTH=ZFROMH(GPHC(1))

ZWINDaZFROMM(GPMW( 1))

ZM1 aPRINTL(1)

NLAYERaI

GMZA(NLAYER)zAMAX1 (ZN1 ,ZPTH,ZWIND)

00 2 KPRT=1,24

IF(PRINTL(KPRT).GT.GMZA~1)) GO TO 3

LPRT=MINO(KPRT ,23)

2 CONTINUE

3 DO 4 IPTH1I,NPTH



ZPTH*ZFROH(GPNC(KPTH))V IF(ZPTH.GT.GMZA(1)) GO TO 5
LPTHNINO(KPTH ,NPTH-1)

4 CONTINUE

5 INOPTH(NLAYER)xLPTN

DO 6 KWIND=I,NW[NOS

ZWINDzZFR0O4H(GPMW(KIINO))

IF(ZWINO.GT.GNZA(1)) GO To 7

LWINORNINO(KIJINO,NMflOS-1)

6 CONTINUE

7 !NOWdD(NAYERMuWIND

10 KPRTaMINO(LPRT'1 ,24)

KPTHaN!NO(LPTH.1 ,NPTH)

KWINONMIWO(LWIND+1 ,NWINOS)

ZPRTxPR INTLCKPRT)

ZPTW&ZFRONH(GPHC(KPTN))

ZWINDuZFROMN(GPNW(KWIND))

ZLEVELuAMNI(ZPRT,ZIAIND,ZPTH)

IF(ZLEVEL.LE.OMZA(NLAYER).OR.CNLAYER.GE.ZOO)) GO TO 200

NLAYER=NLAYER41

IF (ZGRND.EQ.ZLEVEL) THEN

GLAYER a NLAYER
REC a .TRUE.

END IF

IF (.NOT.REC.AND.ZGRND.LT.ZLEVEL) THEN
GMZA(NLAYER) a ZGRNO

GLAYER a NLAYER
REC a .TRUE.

ELSE
GI4ZA (N LAY ER )uZLE VEL

END IF

LYRPRT(NLAYER)=. FALSE.
IF(GMZA(NLAYER).LT.ZPRT) GO To 30

LYRPRY ( LAYER )u .TRUE.

LPRW4MINO(KPRT,23)

30 IF(GMZA(NLAYER).EQ.ZPTH) LPTH=M!NO(KPTH,NPTH-1)

INDPTH(NLAYER)xLPTH

IF(GMZA(NLAYER).EQ.ZWINO) LWIND=$4INO(K1WINO,NWINDS-1)

lNOWNOCNAYER):LWINO

GO TO 10

200 LYRPRT( )z.TRUE.

LYR PR T( NLAY ER )=.TRUE.



RETURN

END



C

C

C

C/ ADD NAME=PTDHIN

C

C SUBROUTINE PTOHIN READS IN THE RAOS FILE. IT CONVERTS ALL DATA TO

C S.I. UNITS, INTERPOLATES DEWPOINT DATA AS NEEDED AND CALCULATES VIRTU

C OR MOLECULAR SCALE TEMPERATURES FROM THE TEMPERATURE AND DEUPOINT DAT

C AS APPROPRIATE, RETURNS A TABLE OF VIRTUAL TEMPERATURES, PRESSURES, A

C NIGHTS.

C

SUBROUTINE PTDNIN

COMMON /PRINTS/ TITLE(30),TIMLSL

CHARACTER*4 TITLE

CHARACTER*8 TIMLBL

COMMON /PRINTC/ KTPSIG,CVRTIM

LOGICAL CVRTIM

COMMON /PTH/ NPTH,PRESS(97),TMPMO0L(97),GPHC(97) ,GAMMA(97)

C TMPMOLs 'M4OLECUJLAR SCALE TEMPERATURE' a VIRTUAL TEMPERATURE
C GPM a GEOPOTENTIAL HEIGHT

REAL GPH(S0),TEMPKCSO),DEWPNT(S0)

REAL STANHT(21)

REAL STANTP(21)

REAL STANGN(21)

CM4ON /PUNITS/ PTASL,TTAIL,HTABL,STABL,TIMTAB,LTABL,FTABL

CHARACTER* PTABL(6),TTABL(4),HTASL(6),STABL(9),TIMTAB(2),LTABL(6)

CHARACTER*8 FTABL(S)

COMMON /CPUNIT/ CPTABL,CTTAIL,CHTABL,CSTABL,CLTABL,CFTABL,

+ ATMPOT ,ACPOT
REAL CPTA3L(6),CTTABL(Z.4),CHTABL(6),CSTAIL(9),CLTABL(6)

REAL CFTA8L(5)

LOGICAL ATMPOT(6),ACPOT(6)

C DEFAULT ON HEIGHT a GEOPOTENTIAL(ATMOSPHERE), GEOMETRIC(AIRCRAFT)
C INTERNAL PROGRAM UNITS HEIGHT GEOPOTENTIAL METERS(ATMOSPHERE),

C GEOMETRIC METERS ALL OTHER HEIGHTS AND LENGTHS, TEMPERATURE

C DEGREES KELVIN, PRESSURE KILOPASCALS (KPA), SPEED METERS PER SECOND.

CHARACTER*8 STANRD,FINISH,BLANK

CMARACTER*8 TPiJNIT(4)

CIHARACTER*8 8UF(4)

REAL DUMMY(7),DEFARY(4)

COMMON /WKRAOB/ NMISS(97),PMISS(97)

LOGICAL HMISS,PMISS



LOGICAL DMISS(80),GEOMET,GEOPOT,SOMEHT,TRUE

LOGICAL FALSE

C0OMMON /ATMCON/ REARTH, GO,RSTAR, ROMO,R0GOMO

DATA STANHT/-5E3,11E3,20E3,32E3,47E3,51E3,7lE3,84W52.,89716.,

+ 94572.,97482.,99420.,102326.,104261.,106196.,107162.,108129.,

+ 117777.,121627.,125473.,130274./

DATA STANTP/3Z0.65,216.65,216.65,228.65,27O.65,27O.65,214.65I

+ 186.95,187.16,189.35,194.28,204.63,213.ZZ,221.65,234.19,242.86,

+ 254.27,397.09,453.89,508.05,571.42/

DATA STANGN/7*1.401,2-1.4021.404,1.406,1.408,1.411,1.413,

+ 1.416,1.417,1.419,1.432,1.436,1.441,1.446/

DATA STANRD/'STANO)ARO'/,FINISH/'END'/,BLANK/I I/

DATA TPUNIT/IPRESSUREI,' TEMPI,' DEW PT.I,' HEIGHT'/

DATA DEFARY/4*-l1.E6/

DATA TRUE/. TRUE.1, FALSE/. FALSE. /

C REARTHzRAD IUS OF EARTH FOR CONVERSION GEOMETRIC TO GEOPOTENTIAL

C METERS.

VAPRS(DWPT)..6105*EXP(25.22*( . -273./DWPT)*5.31'ALOG(DWPT/273.))

RATMIX(PRS,DUPT)2O.622/((PRS/VAPRS(DWPT))- 1.)

VIRTMP(TMP,RTMIX)=TMP*(1..O.61653*RTMIX)

GNW(RTMIX~s1 .401'C1..1 .899'RTJ4IX)/(1..2.016*RTMIX)

PRESS(l1)ml77.68

PMISS(1)=FALSE

TMPMOL( 1)USTANTP( 1)

C

C READ TITLE/STANDARD CARD AND INTERPRET

C

C READ(5,5,END=200) BUP

C 5 FORMAT(9A8)

C

C- BRANCH AROUJND TO SETUP STANDARD ATP4OSPHEAR

c

GOTO 2OO

C CALL LJUST(8,4,XARD,BUF)

CALL LOKUP(8,1,STANRD,SUF(1),ISTND,6,7)

6 IFC3UF(1).EO.BLANK) GO TO 7

GO TO 200

7 WRITE(7,8) TITLE

WRITE(7,9) BUF

8 FORMAT('1',30A4)

9 FORMAT('O',9A8)

C

C READ UNITS CARD AND INTERPRET

C

C READ(5,5,END=200) BUF

C CALL LJUST(8,4,KARD,3UF)

CALL UNITIS(BUF(1 ),PTABL,6, IPUNIT,TPUNIT(1 ),2)

CALL UNITIS(BUF(2),TTABL,4,ITUNIT,TPUNIT(2),D)

CALL UNITIS(BUF(3),TTABL,4,IDUNIT,TPJNIT(3), ITUNIT)



IF(ITUNIT.Eg.O) ITUNITaIDUNIT

IF(ITUNIT.NE.O) GO TO 30

ITUNIT-1
IDUNITml

30 CALL UNITIS(DUF(4),HTADL,6,IHUNIT,TPUNIT(4),5)

GEcETs.NOT.ATMPOT( IHUNIT)

C

C READ IN DATA VALUES P-T-D-H. CONVERT TO INTERNAL UNITS.

C CHECK FOR MISSING VALUES OF DEWPOINT AND HEIGHT.

C

TENPK 1 )=STANTP( 1)
HMISS(1)=TRUE

DMISS(1 )TRUE
SOMEHTu FALSE
DO 50 02Z,80

C READ(1,5,END055) KARO
C CALL LJUST(8,4,KARD,gUF)

C READ(5,S55,END=55) DUMMY

555 FORMAT(4F8.O)

DO 556 11 x 1,4
IF (OUMMY(II.E.-999.) DUMNY(II) a DEFARY(II)

556 CONTINUE

C IF(BUF(1).EQ.FlNISH) GO To 55

C CALL FFA2N(KARD,1,8,4,DUNMY,DEFARY,KERR)

PRESS(N)=OUMMY( 1)*CPTABL( IPUNIT)

TEMPK(N)a(DUMMY(Z).CTTABL(2, ITUNIT))/CTTABL( , ITUNIT)

DEWPWT(N)=(DUMMY(3).CTTABL(2, IDUNIT) )/CTTABL( 1, IDUNIT)

GPH(N)=DUMMY(4)*CHTAIL( IHUN IT)

IF(GEOMET) GPI(N)uGPH(N)/(l..GPH(N)/REARTH)

TMPMOL(N)sTEMPK(N)
GPHC(N)=GPH(N)

DMISS(W)=OEWPNT(N).LT.0.

PM ISS( N )PRESS( N )LE. 0.

HMISS(N)wGPH(N).LT.-l.E4

IF(TEMPK(N).LT.0..OR.(PMISS(N).AND.HMISS(N))) GO TO 65

IF(HMISS(N).DR.PMISS(N)) GO TO 5O

IF(SOMEHT) GO To 50

SOMEHTm=TRUE

IPTHTSM

50 CONTINUE
NZ81

WRITE(6,51)

51 FORMAT(' P-T-- READING TERMINATED AFTER 79 ITEMS.')

55 NPTN-N1

IF(SOI4EHT) GO To 70

WRITE(6,60)



60 FORMAT(l AT NO LEVEL IS BOTH HEIGHT AND PRESSURE GIVEN. CANNOT EVA

*LUATE ATMOSPHERIC PROFILE. RUN ABORTED.')

STOP 650

65 WRITE(6,67) BJF

67 FORMAT(l INSUFFICIENT DATA ON CARD:''',9A8,1'''/' RUN ABORTED.')

STOP 650

70 CALL RAOBWK(1,,IPTNT,-1)

CALL RAOBWK(IPTNT,NPTH,1)

C

C WORK DOWN TO OBTAIN VIRTUAL TEMPERATURES. BEFORE TOPMOST DEW POINT,

C MIXING RATIO IS ZERO. DEW POINT INTERPOLATED LINEARLY ACROSS GAPS

C W.R.T. DRY OPH, CONSTANT BELOW LOWEST INPUT DEW POINT.

DO 71 NNsl,NPTN

NuNPTH-NN.1

IF C.NOT.DMISS(N)) GO TO 72

GAJ4MA(N)ul .401

71 CONTINUE

GO TO 80

72 N~zN

DOLDBOEWPNT(NZ)

HOLD-GPHC(N2)

DO 77 NN*2,N2

MN2NZ N2

DO 73 N3z2,N

N4zN- fE3.
IF-(.NOT.DMISS(N4)) GO To 74

73 CONTINUE

ONE WOOLD

GO TO 75

74 DNEWO0EWPNT(N4)

75 HNEWzGPHCCN4)

94xN4+1

DO 76 N5-N4,N

Du((GPHC(NS).HOLD)ONEW+(HNEW-JGPHC(N5))*OOLD)/(HNEW-HOLD)

RTMIX=RATMIX(PRESS(N5) ,D)

GAMMA(N )mGNW(RTM IX)

TMPNOL(NS)aVIRTMP(TEMPK(N5) .RTM[X)

76 CONTINUE

DOLDAONEW

HOLDzHNEW

77 CONTINUE

C

RTMIXzRATMIX(PRESS(1) ,DOLO)

GAMMA(i )=ONW(RTMIX)

TMPMOL(1)sVIRTMP(TEMPK(l),RTMIX)

80 CALL RAOBWK(1,IPTHT,-l)

CALL RAOSWK(IPTNT,NPTH, 1)

C

C PRINT OUT WORKED UP VALUES IN ORIGINAL UNITS

WRITE(6, 100) PTABL( IPUNIT) ,TTASL( ITUNIT) ,TTABL( IDUNIT),



.i.TABL( I UN IT) ,HTASL( IHUNIT) *TTABL( ITUN IT)

100 FORM4ATC1',Tl7,'TEMPERATURE',T35,'HEIGHT',T49,'VIRTUAL,T60,

+ 'SOUJNO'/2X,'PRESSUJRE',T13,'KINETIC',T21,DEW POINT',T32,'INPUTI,

+ T39,'COMPUTED',TSO,TYEMP.',T60,'SPEED'/5X.6A9,T62,'MPS')

GEOPOTx.NOT .GEOMET
D0 110 Nu2,NPTN
DUMMY(i )aPRESS(N)/CPTABL(IPUNIT)

DUMMY(2)aTEI4PK(N)*CTTASL(1 ,ITUNIT)-CTTABL(2, ITUNIT)

DUMMY(3)OcEWPNT(N)'CTTABL( , IDUNIT)-CTTASL(2, IDUNIT)

H1PRNT*GPH(N)

H2PRNT=GPHC(N)

IF(GEOPOT) GO TO 105

HlPRNTH1IPRNT/(1 *N1PRNT/REARTH)

H2PRNTxN2PRNT/(1 . -NPRNT/REARTH)

105 DUMMY(4)uHiPRWT/CHTABL(IHUNIT)

DUMMY (S )zHPRNT/CHTABL(CI HUN IT)

DUIMMY(6).TMPMOL(N)'CTTABL( , ITUNIT)-CTTAUL(2, ITUNIT)

DUMMY(7)mSORT(ROMO*GAMMA(N)*TMPM4OL(N))

C CALL FFN2A(KARD7,1,-8,4,7,DUMMY)

C IF(IMISS(N)) KARD7(4)=BLANK

C IF (DMISS(N)) KARD7(3)xBLANK

C WRITEC7,107) KARD7

C 107 FORMAT(1X,7A9)

WRITE(7,107) DUMMY

107 FORMAT(lX,7F8.4)

110 CONTINUE

GO TO 300
C

C STANDARD ATMOSPHERE BASIS PREPARATION

200 GPHC(1)=STANNT(1)

HMI SS( 1 )FALSE
GAMMA(1)=STANGM(1)

NPTHu1

C WRITE(6,210)

210 FORMAT('OSTANDARO ATMOSPHERE TABLE SELECTED.')

C MERGE IN STANDARD ATMOSPHERE (1976)

C
300 STANLO=GPHC(NPTH )+1O00.

IF(GPHC(NPTH).GT.STANHT(21)) RETURN

D0 310 02,21
IF(STANLO.LE.STANNT(K)) GO TO 320

310 CONTINUE
K=21

320 L2=MIN(22-K,97-NPTH)

IF(LZ.LT.1) RETURN

00 350 Lz1,L2

NLsNPTN+L



GPNC(NL)xSTANHT( LK)

TMPMOLNL )-STANTPCLK)

GAJMA(NL)=STANGN(LK)

P141SS(NL)=TRUE

HM ISS( N )sFALSE

350 CONTINUE

CALL RAOBWK(NPTH,NPTM+L2, I)

NPTH=NPTH+L2

RETURN

END



C
C

C
./ ADD NAMEzRAOSWK

C
C SUBROUTINE RAOBWI( IS CALLED TO "WORK UP A RAO811; I.E., TO CALCULAT
C FROM THE GIVEN TEMPERATURES AND PRESSURES THE "THICKNESS" (I.E., THE

C HIGHT OF THE COLUMN OF AIR BETWEEN EACH PAIR OF PRESSURE LEVELS) AND

C THEN CALCULATE NIGHTS. CONVERSELY, IF GIVEN THICKNESS, CALCULATE

C PRESSURE DROP.
C

SUBROUTINE RAOBWK(ILO,IHIGH,IDIR)

COMMON /PTH/ NPTH,PRESS(97),TMPMOL(97) ,GPHC(97),GAM4MA(97)

C TMPMOLz 'MOLECUJLAR SCALE TEMPERATURE' a VIRTUAL TEMPERATURE

C -GPM a GEOPOTENTIAL HEIGHT

COMMON /WKRAOB3/ MISS(97),PMISS(97)

LOGICAL NMISS,PMISS

COMMON /ATMCON/ REARTN,GO, RSTAR ,RCOO,ROGOMO

C ROMOuRSTAR/MO AND ROGOMORSTAR/(GO*4O)
C WHERE RSTARzUNIVERSAL GAS CONSTANT*8.31432E3 JIOULES / (KMOL-DEGK),
C GO.9.80665M/SEC-2, AND MOzMEAN MOLECULAR WEIGHT OF STANDARD DRY

C AIR (28.9644 KG/KMOL) (SEE U.S. STANDARD ATMOSPHERE 1976)

FlS(TAU)=(((TAU/5..1.)*TAU/4..1.)*TAU/3.*1.)*TAU/.+l.

FlA(TAU)z(EXP(TAU)-I .)/TAUl

IF(ILOW.GE.IHIGH) RETURN

IDIR*ISIGN(1,IDIR)

IF (IOIR.EQ.O) RETURN

KOFSETzO

IF(!DIR.LT.O) KOFSETaILOW+INIGH

ISTOPxIH IGN-i
00 9 NN=ILOW,ISTOP

N=KOFSET+ISIGH(NN, IDIR)

TAUuALOG(TMPMOL(W)/hPM4OL (H+IOIR))

IF(ABS(TAU).GT. .1) GO TO 2

FACTORsTMPMOL (N)*FlS( TAU)

GO TO 3
2 FACTOR=TMPMOL(N)*FlA(TAU)

3 IF(PMISS(N+IDIR)) GO To 5

THICKaALOG(PRESS(N)/PRESS(N.IDIR) )*FACTOR*ROGOMO

GPHC CN. ID IR)= GPHC(N )+TXICK

GO TO 9

5 PRESS(N.IDIR)=PRESS(N)*EXP( (GPHC(N)-GPHC(N.IDIR) /

& (FACTOR*ROGOMO))

9 CONTINUE



RETURN

END



VC

C

CZ

C

C/ ADD NAME=WINDIN

C

C SUBROUTINE WINDIN READ$ IN THE WINO FILE AND PRODUCES A INTERNAL T

C OF WINO SPEEDS, DIRECTIDS, AND "TURNING RATES".

SUBROUTINE WINDIN

COMMON /PRINTS/ TITLE(30),TIMLSL

CNARACTER*4 TITLE

CHARACTER*8 TIMLOL

COMMON /PRINTC/ KTPSIG,CVRTIM

LOGICAL CVRTIM

COMMON /WINDS/ NWINDS,GPHW(80),DIR(8O),TURN(79),SPEED(8O)

COMMON /PUNITS/ PTAGL,TTABL,HTABL,STABL,TIMTAB,LTABL, FTABL

CHARACTER* PTABL(6),TTABL(4),HTABL(6),STABL(9),TIMTAB(2),LTABL(6)

CHARACTEM* FTABL(5)

COMMON /CPUNIT/ CPTAIL,CTTABL,CI4TABL,CSTABL,CLTABL,CFTABL,

+ ATMPOT ,ACPOT
REAL CPTABL(6),CTTABL(2,4),CHTABL(6),CSTABL(9),CLTASL(6)

REAL CFTAUL( 5)
LOGICAL ATMPOT(6),ACPOT(6)

C DEFAULT ON HEIGHT a GEOPOTENTIAL(AT4OSPHERE), GEOMETRIC(AIRCRAFT)

C INTERNAL PROGRAM UNITS HEIGHT GEOPOTENTIAL METERS(ATMOSPHERE),

C GEOMETRIC METERS ALL OTHER HEIGHTS AND LENGTHS, TEMPERATURE

C DEGREES KELVIN, PRESSURE KILOPASCALS (KPA), SPEED METERS PER SECOND.

COMMON /ATMCON/ REARTH ,GO ,RSTAR ,ROMO, ROGOMO

C REARTH=RADIUS OF EARTH FOR CONVERSION GEOMETRIC TO GEOPOTENTIAL

C METERS. ROMOzRSTAR/MO AND ROGOMO-RSTAR/(GO*MO)

C WHERE RSTARzUNIVERSAL GAS CONSTANT =8.31432E3 JOULES I(KMOL-DEGK),
C GO*9.80665M/SEC*'2, AND MOmMEAN MOLECULAR WEIGHT OF STANDARD DRY

C AIR (28.96" KG/KMOL) (SEE U.S. STANDARD ATMOSPHERE 1976)

CHARACTER*8 NOWIND, INISH

CHARACTER8 TPtJN IT(3

CHARACTER*8 BUF(4),BLANK

REAL DUMMY(3),DEFARY(3)

LOGI CAL GEOMET ,NOCAP ,TRUE, FALSE

DATA NOWIND/'NO0JfNOSI/, FlHSK/'ENO'f

DATA TPUNIT/'HEIGHT,OIRECT','SPEED'/

DATA 8LANK/' '/

DATA DEFARY/3*0./

DATA TRUE/.TRUE./,FALSE/.FALSE./



GPMWC1 )x-5E3

DIRC )=0.

C

C READ TITLE/NOWINDS CARD AND INTERPRET

C

C READ(5,5,END=20O) BUF

5 FORMAT(9A)

C

C- BRANCH AQ.ND FOR NO WINDS

C

GOTO 200

C CALL LJUST(8,3,KARO,RUF)

CALL LOKUP(8,1,NOWIND,SUF(l),ISTND,*6,*7)

6 IF(BUF(1).EQ.6LANK) GO TO 7

GO TO 200

7 WRITE(7,8) TITLE

WRITE(7,9) BUF

8 FORMAT('1V,30A4)

9 FORMAT(10',5X,9A$)

C

C READ UNITS CARD AND INTERPRET

C

C READ(5,5,END=200) BUF

C CALL LJUST(8,3,XARD,BUF)

CALL UNIT1S(BUFC1),HTABL,6, IHUNIT,TPUNIT(l),5)

CALL UNITIS(BUF(3),STABL,9,ISUNIT,TPUNIT(3),3)

GEOMETx.NOT. ATMPOT( I HUN IT)
C

C READ IN DATA VALUES H-DIR-SPD. CONVERT TO INTERNAL UNITS.

^COMPUTE TURN (RATE OF DIRECTION CHANGE PER METER)

C

OLDTRNzO.

NOCAPsFALSE

D0 40 N-2,80

C READ(5,555,ENDx45) DUMMY

555 FORMAT(3F8.0)

C CALL LJUST(8,3,KARD,SUF)

IF(BUF(l).EQ.FINISH) GO TO 45

C CALL FFA2N(KARD,1,8,3,DUMMY,DEFARY,KERR)

GPHW(N )=OUMMY'(1I)*CHTABL(CI HUN IT)

DIR(N)=DUMMY(2)

SPEED(N)=OUMMY(3)*CSTASLC ISUNIT)

IF(GEOMET) GPMW(N)=GPHW(N)/(l,.GPHW(N)/REARTH)

IF(SPEED(N).EQO.) GO To 35



OLDTRNs(ANOO(ANO(D IR(N)-D IR(Nd ),360.)54. ,360.) 180. )/

(GPHW(N)-GPHW(N-1))
TURN(N- 1)=OLDTRN

GO TO 40
35 TURN(N-l1)mOLDTRN

OLDTRNxO.

40 CONTINUE

Nal

NOCAF=TRUE

WRITEC7,41)
41 FORMAT(' H-DIR-SPO READING TERMINATED AFTER 79 ITEMS.')

45 NWINDSzW-1

IF(NWINDS.Eg.80) GO TO 50

NWINDSZNWINDS.1

GPt4WWINDS)m130274.

SPUED(NWINDSWO0.

DIR(NWINDS)=O.

TURN(NWINDS- 1 )=OLDTRN

C
C WORK DOWN TURN AND DIR FOR THE CASE SPEED=0.

C

50 DO 60 NN=2,MWINDS

N=NWINDS-NN+2

IF(SPEED(N).EQO.) GO TO 60

IF(SPEED(N*1).EQ.0.) GO TO 55

OLDTRNzTURN(N- 1)

GO TO 60

55 TURN(N-1)zOLDTRN

DIR(W1 )ODIR(N)-OLDTRM*(GPHW(N).GPHW(N-1))

OLDTRNaO.

60 CONTINUE

C

C PRINT OUT IN ORIGINAL UNITS

C

WRITE(7,90) NTABL(IMUNIT),STABL(ISUNIT)

90 FORMAT('O',T4,'HEIGHT',T16,'DIR',T23,3SPEED'/SX,A9,Tl6,'DEG,T25,

+ A9)

NPRNTzNWINDS- 1

I F(NOCAP) NPRNT*NPRNT+l

00 100 N=2,NPRNT

HPRNT=GPHW(N)

IF(GEOMET) HPRNTuMPRNT/(1 . HPRNT/REARTH)

RPRNTzNPRNT/CXTABI l UN IT)

SPRNTaSPEED(N )/CSTABL( ISUN IT)

WRITE (6,95) HPRNT,DIR(N),SPRNT

95 FORMATCIX,3F9.0)

100 CONTINUE

RETURN

C



C N140t4S SELECTED

C

200 NWINOS22

GPNW(2)u 30274.

SPEED(2)=0.

DIR(Z)=O.

TURN(1 )u.

C WRITE (6,210)

210 FORMAT('ONOWINOS SELECTED.')

RETURN

ENO



C

C

C * RAY TRACE ROUTINES - TIMPHI,ACMOVE,FILIMS,RAYORG,RAYTRK,RATES '

C ADVANS,ARTUBE,RCRVIT,RECORD,RCSPCL

C

C

C THE RAY TRACING ROUTINES ARE RESPONSIBLE FOR EMITTING AND TRACKING RA

C FROM AIRCRAFT TO GROUND, UNDER CONTROL OF THE MAIN PROGRAM SONBOM.

C

C

Czzssss I~s.su=ssu==w..=snu~smsns.szzs==ssszsuuz=.sh= sm uss

C

SUBROUTINE ACOVECT,NCOE,NODEC)

C

C ACMOVE INTERPOLATES AIRCRAFT TRACK SPLINE TO CURRENT VALUE OF EMISSIO

C TIME. COMPUTES AND STORES IN COMMON BLOCK THE POSITION AND VELOCITY

C OF THE AIRCRAFT, THE LOCAL SOUND SPEED AND WIND, THE AIRSPEED AND ITS

C RATE OF CHANGE, THE MACH NUMBER AND ITS RATE OF CHANGE, THE CLIMB AND

C BANK ANGLE AND THE WING LOADING, THE DIRECTION COSINES OF A "RAY CONE

C COORDINATE SYSTEM" AND THEIR RATES OF CHANGE. PRINTS OUT THE INFORMAT

C ON THE AIRCRAFT POSITION AND MOTION, BOTH IN AN AIRBORNE REFERENCE FR

C AND A GROUND REFERENCE FRAME.

C

INTEGER SKEW(4)

DIMENSION RAC(1156,3), VXYZ(1156,3)

DIMENSION RO(3),RDOT(3),RODOT(3),RDOOOT(3),RLWDOT(3),OMEGA(3)

COMMON /ACSPOT/ TIME,XRO,YRO,ZRO,XDOT,YDOT,ZDOT,AIRSPD,ASPDOT,

+ CO,UO,VO,CDOT,XMACH,XMADOT,XMU,XMUDOT,COSMU,

+ SINMU,EK(3,3),EKDOT(3,3),GLOAD,HEADIN,CLIMB,BANK,

+ XDDOT,YDDOT,ZDDOT,XDODOT,YDOOOT,ZDDOOT

EQUIVALENCE (RO(1),XRO),(XDOT,RDOT(1)),(RDDOTC1),XDDOT),

+ (RDDDOT(1),XDDDOT)

COMMON /ATMCON/ REARTH,GO,RSTAR,ROMO,ROGOMO

COMMON /FLIGHT/ NFIXES,TIMEAC(1156),XAC(1156),YAC(1156),ZAC(1156),

+ VX(1156),VY(1156),VZ(1156),FMACH(1156),CA(1156)

EQUIVALENCE (RAC(I,),XAC(1))

EQUIVALENCE (VXYZ(1,I), VX(1))

COMMON /ATMSPH/ GAM,C,U,V,DCDZ,DUDZ,DVDZ,D2CDZ2,D2UDZ2,D2VDZ2,RHO

REAL GAM,C,U,V

COMMON /PRINTS/ TITLE(30),TIMLBL

CHARACTER*4 TITLE

CHARACTER*8 TIMLBL



COMM4ON /PRINTC/ KTPSIG,CVRTIM

LOGICAL CVRT1IM

REAL TIMICVR

COMM4ON /SPLINE/NSPSS(1O0,3),AS(100,3),BS(100,3),CS(100,3),
+ DS(100,3)

REAL SS,AS,8S,CS,DS

INTEGER NSP

COMMON ISTSPLN/ ISTT

INTEGER ISTT

DATA DGPRAD/57.295780/

DATA SKEW/2,3,1,2/

TIMEzT

C

C- RETURN IF THE TIME IS BEYOND THlE START OF THE SPLINE

c

334 IF (NOWE.LE.0) RETURN

DT a TIME -TIMEAC(NODEC)

072 - DT*OT

073 a DTZnT

DT4 z DT3*DT

00 10 K=1,3

ROMK a AS(NODE,K)/12.*DT4 + BS(NODEX~/6. DT03

1 + CS(NtCE,K)IZ.0 DT02 + VXYZ(HODEC,K)*DT

2 + RAC(NODEC,K)

RDOT(K) a AS(NIOE,hK)/3. DT03 + 8S(NOOE,K)/2. 0DT2

1 ~ + CS(NOOE,K) DT +VXYZ(NODEC,K)

RODOT(K) z AS(NODE,K) 072 + BS(NOOE,K) * DT
I + CS(NCCE,X)

RDOOT(K) - 2.0 * AS(NOGE,K) *07 + SS(NODE,K)

10 CONTINUE

CALL FNOLYR(ZRO,*250)

CALL AIR((ZRO))

CoaC

UOMU

C0DOT=OCOZ*ZDOT

UAS=XDOT -U

VAS=YOOT- v

ASP H=UAS**2+ VAS**2

Al RSP0zSSRT(ASPH+ZDOT**2)

ASPM=SQRT (ASPM)

RLW0OT(1 )RDOOT(1 )-0UOZ*ZDOT

RLWDOT(2)zROD07(2) -DVDZZDOT



RLIW0OT(3):ftD0OT (3)

ASPDOT=(RLWDT1)aUASRLWDOT(2)*VASZDOT*RLWDOT(3))/AIRSPO

XMACHuAIRSPD/C0

XMADOTa(ASPOOT*CO- AlRSPO*COOT )/CQ0*2

IF (XMACH.GT.1.) GO TO 15

XKNU90.

XMUDOT-0.

SINNUai.
COSI4US0.

GO TO 20
15 SINMU=1./XMACH

cOSMUzSORT(1.-SIwNU'2)

XM4UGPRADASIN(SINMU)
XNUDOTu.OGPRAD*XKADOT*S I NNUJ2/CSJ4

20 EK01,1)UAS/AIRSP0
EK(2, 1 )VAS/AIRSPO

E3CC3, 1 )ZDOT/AIRSPO

EK1CC1,2)=VAS/ASPH

E1(2,2)=-UAS/ASPH

E1C3,*2 )=O.

00 30 K-1,3

Kl=SKE(C)

K2*S1CEW(Ke1)

EK(K,3)=EK(KIl,2)*EK(K2, 1 )EK(ICZ,2)5EK(Kl, 1)
OMEGA(K)s(RLWOOT(K1 )*E(K2,1).RLWOT(C2)E(K1 ,))/AIRSPO

30 CONTINUE

FACT(0OEGA(1)K(1,1)4+MEGA(2)*E(2,1))/(EK(1,1)**2+EK(2,1)**2)
HLOADO.
VLOAD*GOEK3,3)/(1 ..ZRO/REARTH)**2

DO 40 K21,3

0cNEGA(K)zOMEGA(K) -FACT*EK(K, 1)

HLOAD=I4LOAORDOOT(K)*EK(K. 2)

VLOAD=VLOAD.RDDOT (K)EC(i,3)

40 CONTINUE

GLOADaSQRT( NLOAD**2+VLOAD**2)/GO

BANK=OGPRAO*ATAN2( 14LOAD, VLOAD)

HEAD 1M=OGPRAD*ATAN2C -EKCC ,1), 51(2, 1) )180.

CLIM W GPRAD*ASIX(EK(3, 1))

DO 50 (.1,3

K1uSKEW(K)

K2=SKEW(K41)

0lMlaOMEGA(Kl)

ON2zOMEGA(K2)

DO 50 L-1,3

EKDOT(K.L)=EK(K1 ,L)*0M2-EK(K2,L)*OM1

50 CONTINUE

C WRITE(7,60) TITLE
60 FORMAT(l'1,30A4)

C TPRINT=TIMCVR((TIME),2)

C WRITE(7,65) TIMLBL, rPRINT,XRO, YRO,ZRO,XMACH,GLOAD,8ANK

65 FORMAT('OAIRCRAFT MANEUVER DATA'/'O',T4,'TIME,l6,'X',T26,'Y,T36

+,Z,4,MC'T4'OD,6,'AK/4AlMT,2,MT

*,T35,'METP,T46,'N0.I,T55,G''S,,T64,'DEGS.'/lX,4Fl0.0,2Fl0.5,FlO.l



HEADGOOGPRAD*ATAN2( XDOT, -YDOT)+180.
GNTSPDaSQRT(XDOT*2+YDOT'*2+ZDOT**2)

GCLMBaOGPRADASIN(ZDOT/CNTSPO)
C WdRITE(7,70)AIRSP0.UASVAS.ZDOT,CLIM,HEADI,GNTSP,XDOT,YDOT,ZDT,
C *GCLMG,HEADG
C 70 FORMAT(10',Tll,10('-),T25,'SPEED MPS',T41,10(1- '),lX,5(' '),2X, 'A

C eNGLE',3X,5(''1)/Tl4,'TOTALI,T23,'X-CO4P',T33,'Y-COMP',T43,-ZCOP-

C +,T54,lCLZP4U',T64,'$4EADZNGl/l AIR',Tll,4Fl0.0,F1O.Z,F1O.1/1 GRa.JND,

C +,Tll,4FI0.0,FlO.2,FlO.1)

RETURN

200 WRITE(6,210) T,TIMEAC(l),TIMEAC(MFIXES)
210 FORMAT(' IN CALL TO ACNOVE, TIME'',F1O.,''' IS OUTSIDE RANGE''',

+F10.1,11, TO''1,F1O.1)

RETURN
250 WRITE(6;260) T,ZRO

260 FORMAT(' IN CALL TO ACMOVE AT T11E'',FO.1,411 AIRCRAFT IS AT ALT

+ITUDE Za'I'I, F10.2# II METERS AND OUTSIDE ATMOSPHERE TABLE.)

STOP 600

END



" I I I I I I li i I I

C

SUBROUTINE FILIMSC*)
C
C FILIMS, GIVEN THE INFORMATION FROM THE ACMOVE SUBROUTINE, AND THE WIN

C VELOCITY AND SOUND SPEED AT THE GROUND, COMPUTES THE LIMITS OF PHI AN
C AT TNE ADMITTANCE ELLIPSE FOR THE GROUND LEVEL. PRINTS OUT THE LIMIT!

C PHI ANGLES FOR THE ARCS INSIDE THE ADMITTANCE ELLIPSE, IF ANY.

C ALTERNATE RETURN TAKEN IF RAYS DO NOT TOUTCH THE GROUND OR AIRCRAFT I
C SUBSONIC.
C

DIMENSION ZRO(5),TRN0(5)

COMMON /ACSPOT/ TIME,XRO,YRO,ZRO,XOOT,YDOT,ZDOT,AIRSPO,ASPOOT,

* CO,UO,VO, MOT,XMACH,XMADOT,XMU,XMUOOT,COSMU,

* SINKU,EK(3,3),EKDOT(3,3),GLOAD,HEADIN,CLIMS,BANK,

* ~~XDDOT , ODOT , ZDOT ,XDDOT ,YDOT ,ZODDOT

EQUIVALENCE (SINGAN,EK(3,1)),(COSGAN4,EK(3,3))

COMMON /GROUND/ GLAYER,ZGRNO,CGRNO,UGRNO,VGRND,REFLFC

INTEGER GLAYER

COMMON /RAYLIM/ NLIMS,BEG(2),END(2)

DATA OGPRAD/57.Z9STSO/,TWOPI/6.28318531/

IF (XMACH.LT.1.) GO TO 102

UOMGmU0-UGRND

VOMGsVO*VORNO
ALPHA1=1..SINMU'*(UOMG*EK(1,1).VOMGEK(2, 1))/CO

ALPHA22COSMUj*(UOMG*EK(1 ,2).VOMGWEK(2,2),,CO

ALPHA3aCOSMU*(UOMG'fK( 1,3)4VOMG*EK(2,3) )/CO

AOzALPNA1*'2.5*(ALPHA2**2+ALPHA3**2)

Alz 2.*ALPNA1*ALPHA3

A2z- 2.ALP4A1*ALPHA2

A3u .5*(ALPHA3*2-ALPHA22)
A4zALPHA2*ALPHA3

SINMUZ=SINMU**2

COSMU2xCOSMU*2

CGFACTx(CGRNO/CO )**2

CSGM2aCOSGAM*2
AO2AO.CGFACT*CSlNMU2*CSGM2.( 1. .5*CSGM2)COSMUJ2)
Al 2A -CGFACT'2 .SI NGAM*COSGAM*S INMU*COSMU

A3=A3+CGFACTW 5*(CSGM2,*COSMU2

A34=SCRT(A3**2+A4**2)

DFUL IM=SQRT(Al**2+A2**2)+A34

CPPMXzDFUL I1-3 . *A34

EPSz5E -6*OFUL IM

PH12.90./DGPRAD



FO=-AO-A2-A3

PHIOUPHI

PHIBEGzPHI

KZROUI

IF (DFULIM.LT.ABS(AO).DR.DFULIM.EQ.O.) GO TO 100

5 IF (PHIO.GT.PHISEG4TWOPI) GC; TO 100

SINPHIZSIN(PmI)

COSPHI2COS(M41)

TWOPHI=PNI+PHI

CQSZFIxC0S(TWOPHI)

SIN2FIzSIN(TWCPHI)

FaAO*A1 .COSPH I.AZ*SINPH I.A3*COS2F I.A4*SI N2F I

IF CASS(F).LT.EPS) GO TO 25

IF (P*FO.LE.O.) GO TO 10

C CASE NO ZERO CROSSING. ADVANCE PHI

FPRW-A1*SINPHI+A2COSPHI .2.*(A3*SINZFI-A4*COS2FI)

FPP94X=SIGN(CPPMX, F)

DPH1 1=FPR/FPP4X

0PH12=SQRTC FPR*2+2. *F*FPPMX)/CPPMX

OPHI'AMAX1(ASS(DPHII),DPH12+DPH11, 1.E-5)

PH IOPH I

FOzF

PHIXPHI+OM4I

GO TO 5

C CASE ZERO IS CROSSED. LOCATE ZERO BY HALVES.

10 PHIHI-PHI

FHIzF

15 PNI*.5*CPHIHI+PHIO)

SIMPHISSIM(PHI)

COSPHIuCOS(PHI)

TW.OPHI=PHI+PHI

COS2FIzCOS(TWOPHI)

SIN2FInSIN(TWOPHI)

F=AOA*COSPIA2*SINPHI+3*COSFIA.*Sl2FI

IF (ABS(F).LT.EPS) GO TO 25

IF (F*FHI.GT.O.) GO TO 20

PHIOMPHI

FOzF

GO TO 15

20 PHIHIzPHI
FHIzF

GO TO 15
25 FPRz.A1*SINPHI+A2*COSPHI-2.*(A3*SINZFI-A4*C0S2F1)

OPH I ASS( FPR/CP#94X)

DF=.S*ABS(FPR,*OPNI

IF (DF.LT.EPS) GO TO 30
KULTxl

SGN=SIGN(1. ,FPR)

GO TO 50
30 FPPR=-Al*COSPHI.A2*SINPHI4.*(A3*C0S2FI.A4*SIN2FI)

DPHI=A~S(2.*FPPR)/(CP~x4. *A34)

OF:ABS( FPPR)*DPHI*OPHI/6.
IF (DF.LT.EPS) GO TO 35
14ULT:z



SGNu-SIGH(l. ,FPPR)

GO TO 50

35 FP3RUA1*SINPNI.A2*COSPNI,8.*(A3*S1N2FI-A4*COS2FI)

OPHI*ABS(3.*FP3R)/(CPPNX+12.*A34)

DF=ABS(FP3R)*DPNI*DPNI*DPHI/24.

IF (DF.LT.EPS) GO TO 40

MULT=3

SGNzSIGN( . ,FP3R)

GO TO 50

40 FP4RA*CSPN.A2*SINPNI16.*(A3*COS2FI.A4*SIN2FI)

MUJLTs4

SGN=-SIGN(l .,FP4R)

DPNlxTWOPI

50 00 55 Kzl,MULT

ZRO(KZRO)aPNI

TRNO(XZRO)=SGN

SGNu SGN

KZROU(ZRO.1

IF (KZRO.GT.5) GO TO 100

55 CONTINUE

PHIOxPHI+OPHI

PHIzP94IO

TWOPHImPHI+PHI

FP0A04Al*COS(PNI )+A2*SIN(PNI )+A3*COS(TWOPHI ),A4*SIN(TWOPNI)

GO TO 5

100 IF (KZRO.GT.1) GO TO 110

IF (FO.GE.0) GO TO 105

102 MLINS=O

GO TO 130

105 NLIMS31

BEG(l)x-90.

END(1 )=270.

GO TO 130

110 KZROmKZRO-1

IF (O(KZRO,2).EQ.1) GO TO 115

KZRO=KZRO1l

ZRO(KZRO)uZRO(1 )+TWOPI

TRND(KZRO)=TRNO( 1)

115 MLIMSa(KZRO1J)/2

L1l

IF (TRNO(1).LT.O.) Lz2

DO 120 NRl,NLIMS

*EG(N )ZRO(N*2+L-2)*DGPRAD

ENO(M)=ZRO(N*2+L. I )OGPRAD
120 CONTINUE

130 IF (NLIMS.GT.O) GO TO 150

C WRITE(7,145)

145 FORMAT(1O RAYS WILL NOT TOUCH GROUJND OR AIRCRAFT IS SUBSONIC.')

RETURN 1

150 CONTINUE
C 150 WRITEC7,155) ML1MS

155 FORMAT(10',T1O,12,- PHI-ANGLE INTERVALS:')

DO 165 N1l,NLIMS

9EG1=AMOO(AMOO(BEG(N),360. )+450. ,360.)-90.



ENO IzAMOO(ANOD(ENO(N), 360.)+450. ,360.) -90.

C WRITE(7,160) NBEG1,EN01

160 FORMAT(IO!NTERVAL',12,' FR04',F7.2,1 DEGREES fO',F7.2,

* ' DEGREES.')

165 CONTINUE

RETURN

END



IC

C

SURUTN RA=ssYO=s== RsswG ===s=========(*=)==~==

C

C RAYORG, FOR EACH EMISSION TIME AND FOR EACH VALUE OF PHI LYING WITHIN

C THE ADMITTANCE ELLIPSE, COMPUTES THE INITIAL VALUES OF POSITION, RAY

C NORMALS, "FREQUENCIES", AND THEIR RATES OF CHANGE. SETS CURRENT TIME

C EQUAL TO EMMISSION TIME. THE RATES OF CHANGE ARE WITH RESPECT TO NOT

C ONLY CURRENT TIME, BUT ALSO THE RAY PARAMETERS OF PHI ANGLE AND OF

C EMISSION TIME. IF RAY TRACE PRINTING IS SELECTED, PRINTS OUT THE INIT

C RAY TRACE VALUES.

C

C

COMMON /ACIDNT/ IDENT

CHARACTER*8 IDENT

COMMON /ACaJEIG/ ACWT,ACL

COMMON /RAYVAR/ ZDIR,PKK,RTPAAO,ATTEN,SIGMAX,YZ,DAGE,XF,YF,ZF,
+ XT,YT,ZT,XS,YS,ZS,XSS,YSS,ZSS,XSSS,YSSS,ZSSS,P3,

+ P3F,P3T,P3S,XFS,YFS,XTS,YTS,ZFTP3,XFTZ,YFTZ,ZFTZ,

+ ZFA,ZTA,P3FTZ, P3FA,P3TA,AREA,DAGOS

REAL SIGMA,X,Y,Z*DAGE,XF,YF,ZF,XT,YT,ZT

REAL XK(3),XKF(3),XKT(3)

.REAL RENORM

REAL XKS(3),XKFS(2),XKTS(2),XKFTZ(3),XKSS(3),XKSSS(3)

EQUIVALENCE (XKC ),X),(XKF(1 ),XF),(XKT(l),XT),(XKS(1 ),XS)

EQUIVALENCE (XKFS(l),XFS),(XKTS(1),XTS),(XKFTZ(1),XFTZ)

EQUIVALENCE (XKSS(1),XSS),(XKSSS(l),XSSS)

COMMON /RAYNIT/ KGMH,NOCRVS, NUCRVS,IUPOWN,T0,PNIO,XO,YO,ZO,

+ PIO,P20,P30,OMEGA,DELTAO,PlFO,P2FO,P3FO,

+ OMEGAF,XTO,YTOZTO,PlTO,P2TO,P3TO,OMEGAT,XSO,

* YSO,ZSO,P3S0,RHOO,PCONST,NAGES,AGES(20)

INTEGER KGMH,NDCRVS,NUCRVS, IUPOWN

REAL XKO(3),PKO(3),PKFO(3),XKTO(3),PKTO(3),XKSO(3)

EQUIVALENCE (XKO(1),XO),(PKO(1),PlO),(PKFO(1),PlFO), (XKTO(1 ),XTO)
EQUIVALENCE (PKT!(l),PlTO),(XKSO(l),XSO)

COM4MON /ATMCON/ REARTH ,50, RSTAR ,ROMO, ROGOMO

COMMON /ACSPOT/ TIME,XRO,YRO,ZRO,XOOT,YO1,ZDOT,AIRSPO,ASPOOT,

* CO,UO,VO,CDOT,XMACH,XMADOT,XMU,XMUDOT,COSMU,

+ SINM(U,EK(3,3),EKDOT(3,3) ,GLOAD,MEADIN,CLIMS,BANK,

* XDOOT,YODOT,ZDDOT,XDDDOT,YDCT,ZODDDCT

REAL XKRO(3),XKDOTC3)

EQUIVALENCE CXKRO(1),XRO),(XKDOT(l),XDOT)

COMMON /ATMSPH/ GAM, C,U,V,DCDZ ,DUDZ ,DVDZ,D2C0Z2 ,D2UDZ2,D2VDZ2 ,RHO

REAL GAM,C,U,V



COMMON /CLASES/ CXAI4ES(30)

CHARACTER*8 CNAI4ES

CC14ON /CLASSS/ NRCURV(2,2),TYPRAY(3,2,2),DIRECT, LOFTUP,DOWN

LOGICAL TYPRAYDIRECT,LCFT,UP,DOWN

COMMON /PRINTS/ TITLE(30),TIMLBL

C)ARACTER*4 TITLE

C)HARACTER8 7[MLBL

COMMON /PRINTC/ KTPSIG,CVRTIM

LOGICAL CVRTIM

REAL TIMCVR

COMMON /RYCTRL/ NORAYS,STNO ,UL,UR,LL.LR,PRTRAY,TIMSEG,DELTIM,

+ NTIMS,PH4I9EG,DELPHI ,NPN[S

LOGICAL MORAYS,STND,UL,UR,LL,LR,PRTRAY

COMMON /RPOSN/ WPTR,CPOSN,RT(200),RXYZCZOO,3),RAGE(200),

RPFACT(200) ,RVLZ FT,REMEM

REAL RT,RXYZ,RAGE,RPFACT

INTEGER WPTR,CPOSN

LOGICAL REMEP4

DATA DGPRAD/57. 295780/

NPTR a0

WAGESm 1

DAGE=0.0

MEDHIml

COSPNI=COS(PHlO/OGPRAD)

SINPHI=SIN(PH4IO/DGPRAl)

RENORMm0.0

DO 10 K=1,3

XKO(K)=XKRO(K)

E~a-SINPHI*EK(K,2)-COSPHI*EK(K,3)

EXOOTu SINPH I'EKOT (K, 2) COSPHI*EKDOT (K, 3)

PKO(K)=EK(K, 1)+COSMU*EH/SINMU

PKFO(K)=(COSMU*( COSPHI*EK(K,Z)+SINPHI*EK(K,3)))/SIN4U

PKTO(K)=EKlOT(K, 1),(EHOOTWCOSI4U-E*XM4UDOT/(DGPRAD*SINMU) )/SINMU

RENORM=RENORM+ (PKO(K) 2*~

10 CONJTINUE

RENORM-SI NMU*SQRT (RENORM)

CALL FNOLYR(ZO,'20)

20 CALL AIR((ZO))

RMOO=RHO

C PCONST=AIRSPO*2*SQRT( .5*RHOO)

PCONST=AI RSPD*SQRT(O .5*RHOO)

DEL rAO=A IRSPO

CSOO=CO*S INMU



00 25 K=1,3

PKO(K)=PKOtK)/RENORM

XKSO(K)=CSQD*PKO( K)

XKTO(K)wXKDOT(K) -XKSO(K)

25 CONTINUE

xsO=xsO+UO

YSO=YSO+vO

XTOsXTO.UO

YTO=YTO VO

RTPAAO*SQRT (P1 0**2+P20**2)

DELTAO=C'SQRT (P30**ZRTPAAO**2)

ONEGAOELTAO+U*P1 .V*P20
OMEGATaASPOOT.(DUDZ'P1 O.OVDZ*P2O )*ZDOT.U*PITO+V*P2TO
0MEGAFaUJP1 FO+VP2F0

P3SO=-DDZDELTAO/CO- P1 O'UOZ -P20*OVDZ

P3T0:P3TO-P3S0

IUPOWNxl

IF (P30.LT.O.) IUPOWNz2
IF (IUPOWN.EQ.1.ANO. .NOT.UP)RETURN 1

IF (IUPOWN.EQ.2.AND. .NOT.DOWN) RETURN 1
SI GATO

ZDIR-SIGN(1 .,P30)

DO 50 K=1,3

XK(K)zXKO(K)

XKF(K)z0.O

XKT(K)=XKTO(K)
50 CONTINUE

P3FsP3FO
P3TzP3TO

CALL RATES(*100,*100)

AREA=O.

ATTENl.

RVLI FT=(ACWT*GLOAO*GO*COSMU*COS((PNZO-BANK)/OGPRAO)/
+ (RHOO-SIMMU*AIRSPD--2))

IF (.NOT.PRTRAY) RETURN
C WRITE(7,60) TITLE

C 60 FORAT(1',30A4)
C TPRINTzT!MCR((TO),2)

C FIPRNT=AMO(AMO(PIO,360.)+450.,360.).90.
C AZIMzPMAZIM(O.)
C WRITE(7,65) TPRINT,TIMLBL,FIPRNT,P10,P20,AZI4
C 65 FORMAT(10',T2O,'DATA FOR RAY DEPARTING AIRCRAFT TIME=',F1O.O,lX,A8
C +,PHI ANGLEml,F7.2,1 DEGREES.'/T1S,'Pl=',Gl4.5,',P2=',G14.5,,PHASE

C *NORMAL AZU4UTH'l,F6.O,1 DEGREES.')

c TPRINT=TIP4CVR(SIGMA,2)

c ELEV=PHELEV(D.)

C WRITE(7,70) TIMLBL,TPRINT,X,Y,Z,P3,ELEV,C,ZS,AREA,DAGE

C 70 FORMAT(0I',T,SIGMA,T8,X-,28,yT,T39,IZ.,T45,-P3',T3,'PHASE-

C *,T65,'C',T73,OZ/DS',T81,AREA',T91,'AGE'/T5,A8,T17,?4ET',T27 l

C *IMETI,T38,'MET?,T54,ELEV,T63,MSEC,T73,'M/SECI,T79,'M*2/SEC',



c +T89,'MET" .51/

C +1X,F1O.1,3FI0.0,GlO.3,F6.1,2Fl0.l,2Gl0.4)

RETURN

100 WRITE(6,1O1)
101 FORMAT(' IMPROPER RETURN FROM RATES IN RtAYORG')

RETURN

END



C

SUBROUTINE RAYTRK(GFLAG,RCBLG,CFLAG,-)

C
C RAYTRK, FROM THE INITIAL VALUES SUPPLIED FROM RAYCRG, TRACES THE RAY
C TO THE GROUND LEVEL AND REFLECTS AS MANY TIMES AS NECESSARY. CONTROLS
C THE COMPUTATION OF THE CHANGE IN NOT ONLY THE POSITION OF THE RAY, BU
C ASSOCIATED TERMS SUCH AS THE RAY NORMALS, THE RAY TUBE AREA TERMS, AN

C THE AGE(S). CF RAY TRACE PRINTING IS SELECTED, ALSO PRINTS A RECORD 0
C POSITION, RAY TUBE AREA, AND TIME AT SELECTED ALTITUDES.
C THE ALTERNATE RETURN IS TAKEN IF THE RAY STARTS CURVING UPWARD.

C

C PARAMETERS NAME TYPE PURPOSE

C
C INPUT NONE
C
C OUTPUT RCBLG L FLAG SET IF THE RAY
C A RECURVATURE P0I
C BELOW THE GROUND
C ABOVE -1000 FT
C
C

LOGICAL RCBLG

COMMON /ATMCON/ REARTH,G0, RSTAR ,ROMO ,ROGOMO

COMM4ON /ACSPOT/ TIME,XRO,YR,ZRO,XDOT,YOOT,ZDOT,AIRSPD,ASPOOT,
+ CO,UO,VO,CDOT,XMACH,XMADOT,XMU,XMUDOT,COSMU,
+ SINMU,EK(3,3),EKDOT(3,3),GLOAD,HEADIN,CLIMB,BANK,
+ XDDOT ,YODOT ,ZDOOT,XDDOOT ,YODOOT ,ZDDDOT

COMMON /RAYVAR/ ZDIR,PKK,RTPAAO,ATTEN,SIGMA,X,Y,Z,DAGE,XF,YF,ZF,
+ XT,YT,ZT,XS,YS,ZS,XSS,YSS,ZSS,XSSS,YSSS,ZSSS,P3,

+ P3F,P3T,P3S,XFS,YFS,XTS,YTS,ZFTP3,XFTZ,YFTZ,ZFTZ,

+ ZFA,ZTA,P3FTZ,P3FA,P3TA,AREA,DAGDS

REAL SIGNA,X,Y,Z,DAGE,XF,YF,ZF,XT,YT,ZT

REAL XK(3),XKF(3),XKT(3)

REAL XKS(3),XKFS(2),XKTS(2),XKFTZC3),XKSS(3),XKSSS(3)

EQUIVALENCE (XK(1),X),(XKF(l),XF),(XKT(l),XT),(XKS(l),XS)

EQUIVALENCE (XKFS(1),XFS),(XKTS(l),XTS),(XKFTZ(1),XFTZ)

EQUIVALENCE (XKSS(1),XSS),(XKSSS(1),XSSS)

COMMON /RAYHLD/ HSIGMA,IJ,,HY,HZ,HDAGI:,aX F,HYF,HZF,HXT,HYT,HZT,
+ HXS,H'S,HZS,HXSS,HYSS,IZSS,HXSSS,HYSSS,HZSSS,

+HP3, HP3F, HP3T, NP3S, NXFS,NYFSHX TS, NYrS, HZ FTP3,
+HX FTZHY FTZ, HZFTZ, HZ FA, HZTA, HP3FTZ, NP3FA,NP 3TA,

+ IAREA,HDAGDS

REAL HSIGMA,HX,XY,HZ,HDAGE,HXF,MYF,HZF,HXT,HYT,HZT

REAL HXK(3),HXKF(3),HXKT(3)



REAL H8VR(11),H8HO(11),DELZ

REAL HXKS(3),HXKFS(2),HXKTS(2),HXKFTZ(3),HXKSS(3),HXKSSS(3)

REAL HOLDVR(Z8) ,HOLOND(28)

EQUIVALENCE (HOLDVR(1),XS),(HOLONO(l),HXS)

EQUIVALENCE (18VRC1),SIGNA),(H8HD(l),SIG4A)

EQUIVALENCE (HXK(l),HX),(XKF(1),HXF),(HXKT(1),HXT),(HXKS(l),HXS)

EQUIVALENCE (NXKFS(l),HXFS),(HXKTS(l),HXTS),(HXKFTZC1),NXFTZ)

EQUIVALENCE (HXKSS(l),HXSS), (HXKZSSS( ),MXSSS)

COMMON /CLASES/ CNAIES(30)
CHARACTER*S CNAMES

COMMON /CLASSS/ NRCURV(2,2), TYPRAY(3, 2,2), DI RECT, LOFT, UP, DOWN

LOGICAL TYPRAY,DIRECT,LOFT,UP,DOWN

COMMON /RYCTRL/ NORAYS, STND,UL ,UR, LL, LR,PRTRAY, TIMIEG,DELTIM,

+ NTIMS,PNIBEG,DELPHI,NPHIS

LOGICAL NORAYS,STND,UL,UR,LL,LR,PRT.AY

COMM4ON /RAYNIT/ KGMH,NOCRVS,NUCRVS,IUPOWN,TO,PNIO,XO,YO,ZO,
+ PIO,P20,P30,OMEGA,OELTAO,PIFO,P2FO,P3FO,OMEGAF,

+ XTO,YTO,ZTO,PITO,P2TO,P3TO,OMEG.AT,XSO,YSO,ZSO,

+ P3SO,RHOO,PCONST,NAGES,AGES(ZO)

INTEGER KGMH,NDCRVS,NUCRVS, IUPOWN

REAL PK(2),PKF(2),PKT(2)

EQUIVALENCE (PK(l),PIO),(PKF(l),PlPO),(PKT(l),PITO)

COMMON /ATMSPH/ GAJ,C,U,V,DCOZDUDZ,DVDZ,O2COZ2,02UOZ2,02V0Z2,RHC

REAL GAM,C,U,V

COMMON /GROUND/ GLAYER,ZGRND,CGRNO ,UGRNO ,VGRND,REFLFC

INTEGER GLAYER

COMMON /LYRDEF/ NLAYER,GMZA(2OO), IIDPTH(200), INOWNO(200),

* LYRPRT(200) ,KLAYER,ZTOP,ZBOT

LOGICAL LYRPRT
REAL TIMCVR,TPRINT

INTEGER INDPTH, INOUND

COMMON /CAUSTC/ NUMC,TRACE,CT(36O),CPtiI(360),CXYZ(36O,3)

REAL CXYZ

LOGICAL TRACE

COMMON /RPOSN/ NPTR,CPOSN,RT(200),RXYZ(200,3),RAGE(200),

+ RPFACT (200), RVLI1FT ,REMEM

REAL RT,RXYZ,RAGE,RPFACT

INTEGER NPTR,CPOSN

LOGICAL REMEM

LOGICAL PTHOR

COMMON /JJJ/ PTHDR

LOGICAL CFLAG,GFLAG

REAL IFACT



IF (GFLAG) THEN

IFACT a 17.

ELSE

IFACT a 1.5

ENDI F

PTHOR a .TRUE.

RC3LG a .FALSE.
CFLAG z .FALSE.

NOCRVSuO

NUCRVSZO

KWWI1l

1 CONTINUE

Do 2 Li1,28

HOLDHO(L )HOLDVR( L)

2 CONTINUE

DO 3 La1,11

H8HD(L)sH8VR(L)

3 CONTINUE

TDLSIGz.30

C

C- CHECK FOR RAY CURVING UP

c

IF (ZDtR.GT.O.) RETURN 1

IF (ZS+ZSS*TDLSIG.GT.0.) TDLSIG=AJ4AXI(O.,-ZS/ZSS)

DELZ=ANAXI(-50.0,ZBOT-Z,AMIM1(-1.0, (ZS..50*ZSS'TDLSIG)*TDLSIG))

IF (DELZ.LT.O.0) GO TO 15

LPRNTaKLAYER

KLAYER=KLAYER- 1

C

C- CHECK FOR RAY AT GOUND -1000 FT

C

IF (KLAYER.LE.O) GO TO 451

C

C- CHECK FOR RAY AT GROUND

c

IF (KLAYER.EO.GLAYER-1) GOTO 450

GO TO 400

10 IF (ZS+ZSS*TDLSIG.LT.0.) TDLSIGnAMAX1(0.,-ZS/ZSS)

DELZUAMIN1(50.0,ZTOP.Z,AMAX1(1 .0, (ZS+.50*ZSS*TDLSIG)*TDLSIG))

IF (DELZ.GT.O.0) GO TO 15

KLAYERzKLAYER. 1

LPRNT=KLAYER

IF (KLAYER.GE.NLAYER) GO TO 500

GO TO 400

15 Z=HZ+OELZ



If (Z.LT.ZGRND IFACT*304.8) GOTO 451

CALL RATES(-320,*300)

CALL ADVANS(CFLAG)

C

C- IF A CAUSTIC IS ENCOUNTERED BELOW 500 FT AND WE ARE LOKING FOR

C- THE FOCUS THEN CONTINUE ELSE GO ON TO THE NEXT RAY

C
IF (CFLAG.AND.Z.LE.ZGRNO+3O4.SO) THEN

IF (TRACE) THEN

Z aZ
ELSE

RETURN I

ENDI F

END IF

GO TO 1

300 CALL RCRVIT
305 CALL RATES(*320,*420)

320 CALL ADVANS(CFLAG)

IF (CFLAG.AND.Z.LE.ZGRND+304.80) THEN
IF (TRACE) THEN

Z a Z

ELSE

RETURN 1

END IF

END IF

IF (.NOT.PRTRAY) GO To 315

C WRITE(7,310)

C 310 FORMAT(' RECURVATURE POINT ATTAINED.')

TPRINT*TIMCVR(SIGMA,2)

ELEVOPHELEV(O.)

C WRITE(7,60) TPRINT,X,Y,Z,P3,ELEV,C,ZS,AREA,DAGE

315 IF (ZOIR.LT.O.) GO TO 350

ZO IRz-1.
NOCRVS=NDCRVS'1

KGMH=2

IF (Z.GT.70E3) KGNH=3

C CALL RCSPCL('RAY HIGH',SIGMA,XK,P3,XKF,XKT,XKS,AREA)

IF (NOCRVS.GT.NRCURV(3- IUPOWN,KGI4H-1)) RETURN

GO TO 1

C
C- RECURVATURE BELOW -1000 FT

C

350 IF (Z.LE.ZGRND-IFACT*304.8) GO TO 451

C
C- RECURVATURE BETWEEN 0 & -1000 FT

c

IF (Z.LE.ZGRND) THEN
IF (Z.EQ.ZGRNO) THEN



TPRIWTaTIMCVR(SIGNA,2)

ELEVaPHELEV(O.)

C IF (PRTRAY)WRITE(7,60) TPRINT,X,Y,Z,P3,ELEV,C,ZS,AREA,DAGE

NUCRVSNWUCRVS+i

C CALL RCSPCLI.( GROUND *,SIGN4A,XK,P3,XKF, i'.XKS,AREA)

CALL RECORO(*600)

END IF

600 RC8LG a .TRUE.
RETURN

END IF

C- RECIJRVATURE ABOVE THE GROUND

NUCRVS:NUCRVS+1
C CALL RCSPCL('RAY LOW -,SIGMA,XK,P3,XKF,XKT,XKS,AREA)

C WRITE(7,355)

C 355 FORMAT(' RAY RECURVING UPWARD; WILL NEVER TOUCH GROUND.')

RETURN 1

IF (Z-ZGRNO.GE.1.) RETURN
GO TO (370,380,380),KG4H

370 IF (LOFT) GO TO 480

RETURN

380 IF (NDCRVS.GE.NRCURV(3 IUPOWN,KGNH-1)) RETURN

GO TO 480

400 ZBOT=GMZA0(LAYER)

ZTOP=GMZA(KLAYER+l)

CALL RATES(*410,*420)

FCTJMPu(P3S- HP3S)/ZS

P3FaNP3FZF*FCTJMP

P3TztP3TZY*FCT JMP

C IF (.NOT.(LYRPRT(LPRNT).ANO.PRTRAY)) GO TO 1

C TPRINTmTIMCVR(SIGMA,2)

C ELEVaPHELEV(0.)

C WRITE(7,60) TPRINT,X,Y,Z,P3,ELEV,C,ZS,AREA,DAGE

C 60.FORMAT(X,F1.1,3F0.,GO.3,F6.1,2FI0.1,2Gl0.4)
GO TO 1

410 IF (ZDIR.Lr.O.) GO TO 350
KLAYERzKLAYER-1

ZBOT=GMZA(KLAYER)
ZTOPvGMZA(KLAYER+l)
GO To 305

420 WRITE(7,421)

421 FORMAT(' IMPROPER RETURN FROM RATES IN RAYTRK)

RETURN

C

C- OUTPUT GROUND
C

450 TPRINT=TIMCVR(SIG4A,Z)



ELEV=PHELEV(O.)

C IF (PRTRAY)WRITE(7,60) TPRINT ,X, Y,Z ,P3, ELEV, C,ZS,AREA,OAGE
NUCRVS=NUCRVS+i

C CALL RCSPCL(l GROUND 1,SIGMA,XK,P3,XICF,XKT,XKS,AREA)

CALL REcORD(*452)

452 GOTO 400

C

C- OUTPUT GROUND - 1000 FT
c

451 TPRINT=TIMCVR(SIGMA,2)

ELEWzPNELEV(O.)

C IF (PRTRAY)WRITE(7,60) TPRINT,XY,Z,P3,ELEV,C,ZS,AREA,DAGE

C CALL RCSPCL(l G-1000 0,SIG1A,XK,P3,XKF,XKT,XKS,AREA)

RETURN

C

C...............................................................

C- MUST MAKE PROVISION FOR TRACING OF OTHER THEN G RAYS HERE

C- IF THAT IS TO BE ADDED

c...............................................................

C

480 ZOIR=I.

KLAYERul

IF (ZS.EQ.O.) GO TO 495

FCTJMPz2.*HP3S/ZS

P3F=- HP3F'FCTJMPNHZF

P3T2-NP3T.FCTJMP*HZT

ZF=.HZF

ZT=IIZT

AREA.-HAREA

ATTEN=ATTEN*REFLFC

CALL RATES(*495,*420)

IF (PRTRAY)WRITE(7,490)

490 FORMAT(W REFLECTING FROM GROUND *****)

GO TO 1

495 IF (PRTRAY)WRITE (6,496)

496 FORMAT( ******RAY TANGENT AT GROUND LEVEL******)

GO TO 1
500 IF (PRTRAY)WRITE(6,505)
505 FORMAT(' STOPPING AT TOP OF ATMOSPHERE.')

RETURN
END



C

C

C

SUBROUTINE RATES(-,-)

C

C RATES COMPUTES THE LOCAL RATE OF CHANGE OF THE RAY POSITION, THE RAY

C NORMALS, AND THE ASSOCIATED DERIVATIVES WITH RESPECT TO THE RAY

C PARAMETERS PHI AND EMISSION TIME.

C

COMMON /RAYNIT/ KGMN,NOCRVS,NUCRVS,IUPOWN,TO,PHIO,XO,YO,ZO,

+ PIO,P20,P30,OM4EGA,DELTAO,P1 FO,P2FO, P3FO,OMEGAF,

* XTO,YTO,ZTO,PITO,P2TO,P3TO,OMEGAT,XSO,YSO,ZSO,

P3SO,RNOO,PCONST,NAGES,AGES(20)

INTEGER KGMH,NDCRVS,NUCRVS, IUPOWN

REAL PK(2),PKF(2),PKT(2)

EQUIVALENCE (PKC1),PlO),CPKF(1),PlFO),(PKT(l),PlTO)

COMMON /RAYVAR/ ZDIR,PKK,RTPAAO,ATTEN,SIGMA,X,Y,Z,DAGE,XF,YF,ZF,

+ XT,YT,ZT,XS,YS,ZS,XSS,YSS,ZSS,XSSS,YSSS,ZSSS,P3,

* P3F,P3T,P3S,XFS,YFS,XTS,YTS,ZFTP3,XFTZ,YFTZ,ZFTZ,

* ZFA,ZTA,P3FTZ.P3FA,P3TA,AREA,DAGDS

REAL XKSC3),XKFS(2),XKTS(2),XKFTZC3),XKSS(3),XKSSS(3)

REAL SIGMA,X,Y.Z,DAGE,XF,YF,ZF,XT,YT,ZT

REAL XK(3),XKF(3),XKTC3)

EQUIVALENCE (XKC1),X),(XKF(l),XF),(XKT(l),XT),(XKS(l),XS)

EQUIVALENCE (XKFS(l),XFS),(XKTSC1),XTS),CXKFTZ(1),XFTZ)

EQUIVALENCE (XKSS(l),)CSS),(XKSSS(l),XSSS)

COMMON /ATMSPH/ GAM, C,U,V,DCDZ.DUDZ,DVDz,D2CMZ2,D2UDZ2,D2VDZ2,RHO

C REAL UK(2) GARBAGE

REAL UK(2),DUKDZ(Z),D2UKDZ(2)

REAL GAM,C,U,V

REAL DOELTA,RTPKK

EQUIVALENCE (UK(l),U),CDUKDZ(1),DUDZ),(D2UKDZ(1),D2UDZ2)

C

C

CALL AIRMZ

DOELTAx(OMEGA)-U*(PlO).V*(P20)

DEL TAZ0DEL TA

RTPKKxODELTA/C

PKKxNTPKK**2

IF (RTPKK.LT.RTPAAO) RETURN 2

CSCOD=C*C/ODELTA

P3=SQRT( (RTPKK-RTPAAO)(RTPKK+RTPAAO))

P3=SIGN(P3,ZDlR)

ZS=P3*CSOOO

DO 20 K=1,2

XKS(K)=CSQODPK(K),UK(K)

20 CONTINUE



OELTAFxOMfGAF-U 'P1 FOV*P2F0

DELTATzG4EGAT -U*P1TO-*PZTO

DELTAZU. (Pl0*DUDZ4P20*DVDZ)

DLTAZZs- (PIO*02WJZ2,P20OD2VDZ2).
DLNDLZ=OELTAZ/OELTA
D2LNDL=OLTAZZ/DELTA-DLNDLZ*Z

DLNCDZ=0CDZ/C

D2LMozDo2cZ2/C-DLNCoZ'2

CSOOOZ-CSOOOD*(2. 'LNDZ -OLt4OLZ)
CSO0ZZzCSOOZ*(2.*DLNCZ.0LNDLZ),CSQOD*(2.*02LCDZ-D2LNDL)
P3S=DELTA*(DLNDLZ-DLMCDZ)
P3SZaDELTA*O2LCDZ-DELTAZ0LMcZ.OLTAZZ

ZSS&CSOO*P3SCSGcOZ*P3*ZS
P3SSaP3SZ*ZS

ZSSSaCSGcVP3SS.*CSODZP3S*ZS+
+ P3* CSOZZZSZSCSODZZSS)

P3TAa. (PlT0*OUOZ+P2T0*OVDZ)-DELTAT*DLNCDZ
P3FAa- (PlFP0DUO)Z+P2FQ*DVDZ)-DELTAF*DLNCDZ

P3FTZzP3SZ
ZFTP3=CSOQW
ZFTZ=P3*CSQOOZ
ZFA=*DELTAF*P3/PKC

ZTAm-0ELTATP3/PK
DO 40 K-1,2

XKFTZ(K)x0UKDZ K)+CSGODZ*PK(K)
XKFS(K)=ZFTP3*PKF(K)-PI((K)*0ELTAF/PKK

XKTS(K)uZFTP3*PKT(K)-PK(K)0DELTAT/PK

XKSS(K)zZS(CSWZPK(K)OUKDZ(K))

XKSSS(K)=ZSS*(CSOZ'PK(K).OUCDZ(K) )+
+ ZS*ZS*(CSOOZZ*PK(K)+O2UKDZ(K))

40 CONTINUE

C DAGDSPCONST.5(1.+GAM)*(((RTPCK)/DELTA)*1 .5)/SQRT(RHO)

DAGOS=PCONST*.5*(1.+GAM)*(DELTA**1 .5)/C/SQRT(Rn40)

IF (ZS.EQ.0.) RETURN I

RETURN

END



C

C

C
C=s==SUBTN DAssS(uFLszAusG msss=s===)s=ss~~sss

C

C ADVANS UTILIZES INFOR14ATION4 FROM RATES TO COM4PUTE ADVANCE IN CURRENT

C TIME, AND THE CHANGE IN RAY POSITION AND ASSOCIATED VARIABLES

C CORRESPONDING TO IT.

C

C

COMMON IRYCTRLI NORAYS, STND,UL,UR,LL, LR,PRTRAY ,TIMBEG,DELTIM,
+ NTIMS,PHIBEG,DELPHI,MNIS

LOGICAL MORAYS,STND,UL,UR,LL,LR,PRTRAY

COMMON /GROUND/ GLAYERZGRND,CGRND,UGRND,VGRND,REFLFC

INTEGER GLAYER

COMMONd /RAYNIT/ KGMH,NDCRVS,NUCRVS,IUPOWN,T0,PNIO,XO,YO,ZO,

+ P1O,P20,P30,OMEGA,DELTAO,PIFO,P2FO,P3FO,OMEGAF,

+ XTO,YTO,ZTJ,PITO,P2TO,r3TO,OMEGAT,XSO,YSO,ZSO,

+ P3SO,RHOO,PCONST,r.AGES,AGES(20)

INTEGER KGMH,NDCRVS,NUCRVS, IUPOWN

REAL PKO(2) ,PKFO(2),PKTO(2)

EQUIVALENCE (PKO(1),PlO),(PKFO(1),PlFO),(PKTO(1 ,,PlTO)

COMMON /ACSPOT/ TIME ,XRO,YRO ,ZRO,XDOT ,YDOT ,ZDOT ,AIRSPD ,ASPOOT,
+ CO,UO,VO,CDOT,XMACH,XMADOT,XMU,XM4UDOT,COSMU,

+ SINMU,EK(3,3),EKDOT(3,3),GLOAD,HEADIN,CLIMB,BANK,

+ XDOOT ,YTDOOT ,ZDOT ,XDDDOTYDTODOT ,ZDDOOT

REAL XKRO(3),XKDOT(3)

EQUIVALENCE(XKRO(l),XRO), (XKDOT(1 ),XDOT)

COMMON /ATMSPH/ GAM,C,U,V,DCDZ,DUDZ,DVDZ,D2CDZ2,02UDZ2,02VDZ2,RMo

REAL GAI4,C,U,V

COMMON /RAYVAR/ ZDIR,PKK,RTPAAO,ATTEN,SIGMA,X,Y,Z,DAGE,XF,YF,ZF,

+ XT,YT,ZT,XS,YS,ZS,XSS,YSS,ZSS,XSSS,YSSS,ZSSS,P3,
+ P3F,P3T,P3S,XFS,YFS,XTS,YTS,ZFTP3,XFTZ,rFTZ,ZFTZ,
+ ZFA,ZTA,P3FTZ,P3FA,P3TA,AREA,OAGDS

REAL XKS(3),XKFS(2),XKTS(2),XKFTZ(3),XKSS(3),XKSSS(3)

REAL SIGMA,X,Y,Z,DAGE,XF,YF,ZF,XT,YT,ZT

REAL XK(3),XKF(3),XKT(3)

EQUIVALENCE (XK(1),X),(XKF(l),XF),(XKT(l),XT),(XKS(1),XS)
EQUIVALENCE (XKFS(1),XFS),(XKTS(l),XTS),(XKFTZ(1),XFTZ)

EQUIVALENCE (XKSS(1),XSS),(XKSSS(1),XSSS)

COMMON /GRAYVR/ GATTEN,GPFACT

COMMON /RAYHLD/ HSIG14A,X,IY,HZ,HDAGE,HXF,IYF,HZF,HXT,HYT,HZT,
+ HXS,NYS,HZS,HXSS,HYSS,NZSS,HXSSS4MYSSS,HZSSS,



+ HP3,HP3F,NP3T,HP3S,NXFS,HYFS,HXTS,XYTS,HZFTP3,

* NHXFTZHYFTZ,HZFTZXZFA,NZTA,P3FTZ,P3FA14P3TA,

* HAREA,HDAGDS

LOGICAL TOME

REAL HXKS(3),HXKFS(ZXHXKTS(2),HXKFTZ(3),HXKSS(3),XSSS(3)

REAL RS(3)

REAL HSIGMA,HX,XY,HZ,H0AGEHXF,HYF,HZF,MXT,HYT,HZT

REAL HXK(3),HXKF(3),HXKT(3)

REAL TPRINT,TIMCVR

REAL RF(3),RT(3),RK(3),SIG

EQUIVALENCE (NXK(l),NX),(NXKF(1),HXF),(HXKT(1),HXT),(HXKS(1 ),J4XS)

EQUIVALENCE (HXKFS(l),HXFS),(HXKTS(1),NXTS).(HXKFTZ(1),HXFTZ)

EQUIVALENCE (NXKSS(l),HXSS),(HXKSSS(1),HXSSS)

COMM4ON /CAUSTC/ NUNMCTRACE,CT(36O),CPHI(360),CXYZ(3
6 0,3 )

REAL CXYZ

LOGICAL TRACE

COMMON /RPOSN/ NPTR,CPOSN,RTT(ZOO),RXYZ(200,3),PAGE(200),
+ RPFACT(200),RVLI FT,REMEM

REAL RTT,RXYZ,RAGE.RPFACT,RVLIFT

INTEGER NPTRCPOSN

LOGICAL RENEM

LOGICAL OPSIGN,CFLAG

DATA MAXR/200/

OPSIGN(A,9)z((A.LT.0.).AND..(8.GE.0J)).OR.((A.GT.D.).AND.(U.LT.0.))

C

CFLAG = .FALSE.

AA=Z-NZ

BB=.5*'ZS+HZS)

CCx(zss NZSS)Il0.
DD=( ZSSS+t4ZSSS )/ 120.

IF (AA.EQ.0.) RETURN

DELSIGzAA/88

DO 10 K-=1,5

ENUIM=(( DD*OELSIGCC)*DELSZG81)*DELSZG+AA

DENz(-3.OOO*ELSIG+2.*CC)ODELSIG4S8

IF (DEN*AA.GE.0.) GO TO 12

DELSIGsOELSI0- ENUM/DEN

10 CONTINUE

GO TO 15

12 WRITE(7,14)

14 FORMAT(' TOLSIG TOO LARGE.')

15 SIGAHSIGMA+OELSIG

I4LSIG.5*DELSIG

DLSIG6=OELSIG/6.

00 20 K=1,2

XK(K)8HXK(K)+(((XKSSS(K)#HXKSSS(K))*OELSIG/12. -

& (XKSS(K)-HXKSS(K)))*OELSIGw.2+(XKS(K)+HXKS(K)))*HDLSIG

20 CONTINUE

EN 11=1.-OLSIG6*(2. ZFTZ+HZFTZ)



EM122-OLSI G6*(2.*ZFTP3+NZFTP3)

EM2l1 -DLSIG6*(2. 'P3FTZ+NP3FTZ)
E1422=l.
DETxEM1 1*E22-EM12iEM21

HEMill.+OLSIG6*(ZFTZ+2.*HZFTZ)

HEMi 2=OLSI G6*(ZFTP3+2.*HZFTP3)

HEM21-OLSZG6*(P3FTZ,2.*NP3FTZ)

HEM22wl.

AZ=HEM11IHZF.HEM1ZI4P3F+HOLSI G*(Z7,,14ZFA)

3ZzHEN21*HZF*HMEI22*HP3F+HDLS1 G'(P3FA+HP3FA)

ZFs(EM22*AZ-E1412*SZ)/DET

P3Fx( -EM21*AZ+EM1 1*BZ)/DET

AZxHEM1 1*HZT+HEM12*HP3THDLSI G*(ZTAHZTA)

UZ=HEM21 5 HZT.HEM22HMP3T.HDLS G*CP3TA.NP3TA)

ZTu(EM22*AZ- EM12Z9Z)/DET

P31z( -EM21*AZ+EN11*SZ)/DET

DO 40 K=1,2

XKF(K)=HXKF(K).HOLSIG'(XKFS(K).HXKFS(K) )-OLSIG6*

& (ZF*(2.*XKFTZ(K),HXKFTZ(K))441ZF*(XKFTZ(K),2.*HXKFTZ(K)))

XKT(K)NHXKT(K).HOLSIG(XKTS(K)-HXKTS(K) ).OLSIG6*

& (ZT*(2.*XKFTZCK),HXKFTZ(K)),HZT*(XKFTZ(K),2.*HXKFTZ(K)))

40 CONTINUE

AREA=ARTUSE(P3 ,XKF ,XKT)

C PFACTzPCONST*CSQRT(RHORTPKK/(DELTAO(AS(AREA).1 .E 12)))

ARFCTxSQRT(ABS(AREA).1 .E- 12)

HARFCTxSQRT(ABS(MAREA).1 .E- 12)

IF (OPSIGN(MAREA,AREA)) GO TO 70

DAGE=HDAGE.ATTEMODELSIG*(DAGOS(.HARFCTARFCT).HDAGDS*

+(NARFCT4-2.*ARFCT))/(1 .5*(ARFCT.HARFCT)*'Z)

C

C- SAVE RAY PARAMETERS

C
IF (Z.LE.(ZGAND).762.O) THEN

IF (NPTR.LT.MAXR) NPTR =NPTR + 1

DO 1011 K - 1,3

RXYZ(NPTR,K) a XK(K)

1011 CONTINUE

RTT(NPTR) 2 SIGMA

RAGE(NPTR) a DAGE

C PFACT=PCONST*C*SORT(RHO*RTPKK/(DELTA*(ASS(AREA),1 .E- 12)))

PFACTuPCONST*C*SQRT(RHO*C*SORT(PKK)/(ABS(AREA),1 .E- 12))

PFACTzPFACT*ATTEN*(1..REFLFC)

RPFACT(NPTR) aPFACT

END IF

IF (Z.EQ.ZGRND) THEN

GATTEN aATTEN

GPFACT =PFACT

END IF

RETURN

C
C- CAUSTIC ENCOUNTERED



C

70 AR1HNAREA

AR2=AREA

TONE uAR2. GT .AR1

TAUlzO.

TAUZ=1.

100 TAU=.S*(TAUI+TAU2)

TAUPRi.-TAU

DO 110 K=1,3

RF(K)zHXKF(K)*TAUPR+XKF (K)*TAU

RT(K)uHXKT (K)*TAUPR+XKT (K)*TAU

110 CONTINUE

PZ=TAUPR*HP3+TAU*P3

IF (TAU2-TAU1.LT.1.E-6) GO TO 160

ARI4:ARTUBE(PZ ,RF ,RT)

IF (ARM) 120,160,140

120 IF (TONE) GO TO 150

130 TAUZ=TAU

GO TO 100

140 IF (TONE) GO TO 130

150 TAU1=TAU

GO TO 100

160 SlG=TAUPR*HSGlA.TAU*SIGNA

DAGE =HO AGE

IF (HAREA.NE.O.) OAGE=HOAGEATIEN*DOLSIG6*8.*(H0AGDS*(1 .5-TAU)+

+ DAGOS*TAU)*TAU/HARFCT

DO 170 K=1,3

RK(K)=TAU*XK(K)+TAUPR*HXK(K)

RS( K)=T AU*X KS( K )+T AUPR* HXKS (K )

170 CONTINUE

IF (.NOT.PRTRAY) GO TO 200

C WRITE(7,180)

180 FORMAT(' CAUSTIC POINT CROSSED.')

TPRINT=TIPICVR(SIGI4A,2)

ELEV=PHELEV(O.)

C WRITE(7,190) TPRINT,X,Y,Z,P3,ELEV,ZS,DAGE

190 FORMAT(1X,F1O.1,3F10.O,G1O.3,F6.1,1OX,F1O.1,2X,10.',6X,GIO.4)

200 CONTINUE

CALL RCSPCL(CAUSTIC 1,SIG,RK,PZ,RF,RT,RS,O.)

C

C- SAVE THE POSITION OF THE CAUSTIC WHEN NOT LOOKING FOR THE FOCI

c
IF (NUMC.LT.360) NUMC 2NUMC + 1

CPHI(NUMC) aPHIO

CT(NUMC) z SIG

D0 1010 K a 1,3

CXYZ(NUMC,K) =RK(K

'010 CONTINUE

AGES(NAGES )=DAGE

NA GE S=NAGES5*
DAGE=O.D

IF (Z.LE.(ZGRND).762.OO) THEN



IF (NPTR.LT.NAXR) VPTR X PTR+1

CPOSN xNPTR

Do 1012 K w 1,3

RXYZCNPTR,K) x RK(K)

1012 CONTINUE

RTT(NPTR) SIG

RAGE(MPTR) -DAGE

RPFACT(NPTR) - 0.00

EN I F

IF (AREA.NE.0.) DAGEuATTENODLSIG6*8.CDAGDS*(1.5-TAUPR)+

HOAGOS*TAUPR)*TAUPR/ARFCT

CFLAG x .TRUE.

IF (XK(3).EQ.ZGRN0) THEN

IF (NPTR.LT.MAXR) NPTR z NPTRv1

DO 1013 K a 1,3

RXYZ(NPTR,K) zXK(K)

1013 CONTINUE

RTT(NPTR) z SIGMA

RAGE(NPTR) z DAGE

RPFACT(NPTR) xPFACT

END I

IF (Z.EQ.ZGRND) THEN

GATTEN a ATTEN

GPPACT a PFACT

END I

RETURN

END



V.-

C

C

SUBROUTINE RCRVIT

C

C RCRVIT, WHEN A TENTATIVE ADVANCE BRINGS RAY BEYOND A REVERSAL LAYER,

C WILL LOCATE THE EXACT POSITION OF THE REVERSAL LAYER.

C

COM14ON /RAYNIT/ KGNH,NDCRVS,NUCRVS,IUPOWN,T0,PHIO,XO,YO,ZO,

* PIO,P2O,P30,OMEGA,OELTAO,P1 FO,P2FO,P3FO,rA4EGAF,

+ XTO,YTO,ZTO,PITO,P2TO,P3TO,OMEGAT,XSO,YSO,ZSO,

* P3SO,RHOO,PCONST ,NAGES,AGES(20)

INTEGER KGMH,NOCRVS,MUCRVS, IUPOWN

COMMON /RAYVAR/ ZDIR,PKK,RTPAAO,ATTEN,SIGA,X,Y,Z,OAGE,XF,YF,ZF,
+ XT,YT,ZT,XS,YS,ZS,XSS,YSS,ZSS,XSSS,YSSS,ZSSS,P3,

* P3F,P3T,P3S,XFS,YFS,XTS,YTS,ZFTP3,XFTZ,YFTZ,ZFTZ,-

+ ZFA,ZTA,P3FTZ.P3FA,P3TA,AREA,DAGOS

REAL SIGMA,XY,Z,DAGE,XF,YF,ZF,XT,YT,ZT

CMMON /ATMSPH/ GAN,C,U,V,OCOZ,DOUOZ,OVDZ,D2CDZ2,D2U0Z2,D2V0Z2,RHO

REAL GAM,C,U,V

COMMON /RAYHLO/ HSIGMA,HX,NY,HZ,HOAGE,HXF,HYF,HZF,HXT,HYT,HZT,

+ HXS,HYS,HZS,HXSS,NYSS,NZSS,HXSSS,HYSSS,HZSSS,
+ HP3,HP3F,8p3T,HP3s,HXFS,HYFS,HXT-S,HYTS,HZFTP3,

+ HXFTZ,HYFTZ,HZFTZ,HZFA,HZTA,HP3FTZ,HP3FA,HP3TA,

+ NAREA,I4OAGDS

REAL HSIGMA,NX,HY,NZ,NDAGE,HXF,HYF,HZF,XXT,HYT,HZT

REAL ZA,ZS,ZNIO

REAL OOELTA,RTPKK

C

ZAMZ
ZBmZ

5 Z?41=.50*(ZS+ZA)

GG1 m ABS(ZNZD-ZA)

002 = ABS(ZMID-ZB)

IF (AMIN1(ABS(ZMID-ZA),ABS(ZB-ZMID)).LT.l.E-4) GO TO 100

CALL AIR(214D)

OOELTA=(OMEGA)-U*(PIO)-V*(P20)

RTPKK=ODELTA/C

XLXL = RTPKK-RTPAAO

c IF (ABS(XLXL).LT.1.OE-6) G070 90

IF (XLXL) 10,90,20

10 ZSBZ41

GO TO 5

20 ZA=ZM!O



GO TO 5
90 Z=ZMID

RETURN

100 ZZZA
RETURN

END



C

C

C

C SUBROUTINE RECORD(*)=~=S =Zf

C

C RECORD, WHEN THE RAY HAS BEEN TRACED TO GROUND IN A SELECTED CARPET,
C WILL RECORD THE LOCATION AND ALL THE ASSOCIATED VARIABLES REQUIRED

C TO COMPUTE SIGNATURES ON A TEMPORARY FILE (FORTRAN UNIT 9).

C

C

COMMON /ATMCON/ REARTN ,GO, RSTAR,*RONO, ROGOMO

COMMON /ACIDNT/ IDENT

CHARACTER*8 IDENT

COMMON /ACWE IG/ ACWT ,ACL

COMMON /CLASES/ CNAMES(30)
CHARACTER*8 CNAI4ES

COMMON /CLASSS/ NRCRV(2,2),TYPRAY(3,2,2),DIRECT,LOFT,UP,DOWN
LOGICAL TYPRAY,DIRECT.LOFT,UP,DOWN

COMMON /GROUND/ GLAYER,ZGRND,CGRND,UGRND,VGRND,REFLFC

INTEGER.GLAYER

COMMON /ACSPOT/ TIME,XRO,YRO,ZRO,XDOT,YDOTZDOT,AIRSPO,ASPDOT,

+ CO,UO,VO,COOT,XMACH ,XMADOT ,XMU,XMUOOT ,COSMU,
+SINMU, EK(3, 3) ,EKDOT(3,3), GLOAD ,HEAD IN, CL 1MB, BANK,

X(DDOT,YDOOT,ZODOT ,XDDDOT ,YDDDOT ,ZDDDOT

COMMON /ATMSPH/ GAM,C,U,V,DCDZ,DUODZ,DVDZ,D2C0Z2,D2UDZ2,D2VDZ2,RHO

REAL GAM,C,U,V

COMMON /RAYNIT/ KGMH,NDCRVS,NUCRVS, IUPDWN,TO,PHIO,XO,YO,ZO,
+ P10,P20,P30,OMEGA,DELTAO,PlFO,PZFO,P3F0,OMEGAF,

+ )CTO, YTO,ZTO,PITO,P2TO, P3TO,OMEGAT,XSO, YSO, ZSO,

+ P3SO,RHOO,PCONST ,NAGES ,AGES(20)

INTEGER KGMH,NDCRVS,NUCRVS, IUPOWN

REAL PK(2),PKF(2),PKTC2)

EQUIVALENCE (PK(l),P1O),(PKF(l),PlFO),(PKT(l),PlTO)

COMMON /RAYVAR/ ZDIR,PKK,RTPAAO,ATTEN,SIGMA,X,Y,Z,DAGE,XF,YF,ZF,
+ XT,YT,ZT,XS,YS,ZS,XSS,YSS,ZSS,XSSS,YSSS,ZSSS,P3,

+ P3F,P3T,P3S,XFS,YFS,XTS,YTS,ZFT3,XFTZ,'PTZ,ZFTZ,

+ ZFA,ZTA,P3FTZ,P3FA,P3TA,AREA,DAGDS

REAL XKS(3),XKFS(2),XKTS(2),XKFTZ(3),XKSS(3),XKSSS(3)

REAL RX(3),RXF(3),RXT(3)

REAL SIGMA,X,Y,Z,OAGE,XF,YF,zF,XT,YTZT

REAL XK(3),XKF(3),XKT(3)



EQUIVALENCE (XK(l),X),(XKF(l),XF),(XKT(l),XT),(XKS(1 ),XS)

EQUIVALENCE (XKFS(l),XFS),(XK7S(1),XTS),(XKFTZ(1),XFTZ)

EQUIVALENCE CXKSS(l),XSS),(XKSSS(l),XSSS)

COWMN /GRAYVR/ GATTEN,GPFACT

DATA DGPRA/57.29578
0/

C

NCLAS3
IF (KGMII.Eg.1) GO TO 10

NCLASu2(NCRVS3*(3CGNH+2*(2. IUPOWN)))+3

IF (.NOT.TYPRAY(NDCRVS,3-IUPOUN.KG14N1)) GO TO 20

GO TO 15

10 IF (.NOT.DIRECT) GO To 20

C 15 RTPKKaSORT(PKK)

15 DELTA a C'SORT(PKK)

C PFACTzPCONST*CSQRT(R4O*RTPKK/(DELTAO*(ABS(AREA)+l.E- 12)))

PFACTxPCONST*C*SQRT(Rt4O*DELTA/(ASS(AREA)1 .E- 1Z))

PFACT=PFACT*ATTEN*(1.+REFLFC)

VLI FT-ACIJTGLOADGOCOSMUJ*COS((PHIDBANK)/DGPRAD)/
+ (RMOO*SINMUAIRSPDQ*2)

RECPHIzuAMOD(ANOD(PNIO,360. )+450. .360. )-90.

RSIGI~u(SIGNA)

DO 17 Kxl,3

RX(K)sXK(K)

RXF(K)=XKF(K).

RXT(K)=XKT(K)
17 CONTINUE

AGES(NAGES)zOAGE

WRITE(9,99) CNAJ4ES(NCLAS)

99 FORMAT(A8)

WRITE(9,*) KOMN,NOCRVS,IUPDWN,XMACHVLJFT,TD,RECPHI,

,RSIGM,RX,C*EGA,PKP3,XKS.RXT,RXF,PFACT,NAGES,(AGES(K),K
1 ,AGES)

20 IF (KGMH.EQ.1) GO TO 30

IF (NDCRVS.GE.NRCOJRV(3-IUPOWN,CGNH1)) RETURN

RETURN 1

30 IF (LOFT) RETURN 1

RETURN

END



C

C

C szuazsassusn..Szsumflu=mszuzazzu..S=SZU3m===a=ga=Z=S=ZZ===a

C

FUNCTION ARTUBE(PZ,RF,RT)

C

C ARTUBE COMPUTES THE JAC01B1AN DEFINING THE RAY TUBE AREA.

C

COM14ON /RAYNIT/ KGMH,NDCRVS,NUCRVS,IUPD.N,T0,PNIO,XO,YO,ZO,

* PIOP20,P30,OMEGA,DELTAO,PIFO,P2FO,P3FO,Y4EGAF,

* XTO,YTOZTO,PlTO,PZTO,P3TO,OMEGAT,XSO,YSO,ZSO,

+ P3SO,RHOO,PCONST,NAGES,AGES(20)

INTEGER KGHH,NDCRVS,NUCRVS, IUPDWN

INTEGER INDET(3)

REAL PK(2),PKF(2),PKT(2)

REAL RF(3),RT(3)

EQUIVALENCE (PK(1),PlOX,(PKF(l),PlFO), (PKT(l),PITO)

DATA INDET/2,3,1/

C
ARTUBEzPZ*(RF(1 )qT(2)-RF(Z)*RT(l))

PKKzPZ**2

DO 10 K-1, 2

ARTUBE:ARTUBE+PK(K)*(RFCINDET(K))*RT(INDET(K+1))*
& RF(INOET(K+1))*RT(INDET(K)))

PKK=PKK+PKI)**2

10 CONTINUE

C ARTUBEzARTUBE/SQRT(PKK)

ARTUBE2ARTUBE/PKK

RETURN

END



C

C

SUBROUTINE RCSPCL(TYPE,SIG,RK,PZ.RF,RT,RS,AREA)

C

C RCSPCL RECORDS ON A TEMPORARY FILE (FORTRAN UNIT 11) THE POSITIONS AN

C TIMES FOR EACH "SPECIAL POINT" IN THE RAY'S PATH. "SPECIAL POINTS"

C INCLUDE REVERSAL LAYER ENCOUNTERS, GROUND ENCOUNTERS, AND THE ENCOUNT

C WITH THE CAUSTIC SURFACES.

C
CHARACTERS TYPE

REAL RK(3),RF(3),RT(3),SIG

REAL RS(3),AREA,RF4(3),RT4(3),RK4(3)

COMMON /CLASES/ CNAMES(30)

CHARACTER*8 CNAI4ES

COMMON /CLASSS/ NRCURV(2,2) ,TYPRAY(3,2,2),DIRECT,LOFT,UP,DOWN

LOGICAL TYPRAY,DIRECT, LOFT ,IP,DOWN

COMMON /PRINTS/ TITLE(30),TIMLSL

CHARACTER*4 TITLE

CHARACTER*$ TIMLBL

COMM /PRINTC/ KTPSIG,CVRTIM

LOGICAL CVRTIM

LOGICAL PTHDR

COMMON /JJJ/ PTHDR

COMMON /RAYNZT/ KGMN,NOCRVS,NUCRVS,IUPOWN,TO,PHIO,XO,YO,ZO,

P10,P20,P30,ct4EGA,DELTAO,PlFO,P2FO,P3FO,OMEGAF,

XTO,YTO,ZTO,P1TO,P2TO,P3TO,OMEGAT,XSO,YSO,ZSO,

P350,RHOO,PCONST ,NAGES,AGES(20)

INTEGER KGMH,NDCRVS,NUCRVS, JUPOWN

REAL. Pvf2),P"~(2),PKT(2)

EQUIVALENCE (PK(1),PlO),(PKF(l),PlFO),(PKT(l),PlTO)

C

C- RETURN TO AVOID OUTPUT

C

IF (TYPE.NE.ICAUSTIC 1) RETURN

NCLAS=3

IF (KGMN.EQ.1) GO TO 10

NCLASs2'(NOCRVS+3*(3-KGMH+2*(2-iuPowN)) )+3

10 RECPHI=AMOO(AMO(PHIO,36O.)+450.,360.)-90.

RSIGM=(S 10)

DO 20 K=1,3

R K4.( K) RK( K)

RF4(K)sRF(K)

RT4(K)zRT(K)



20 CONTINUE

IF (PTHDR) THEN

C WRITE(7,5) TITLE

5 FORMAT(I''3OA4)

C WRITE(7,6) TIMLSL,TIMLSL

6 FORI4AT(10 PQINTI,T11,'#HIGH #LOWI,T22,'RAYI,T34,'TIME',T44,'PHI',

+T54.'TIMEI.T66.'X',T76,'Y',T86,'Z',T
9 3 ,'RAY NORMAL',Tl09,'AREA'/

,T3 ,'TYPE,,T21,,CLASS,,T32,I(INITIAL)9,T42,i(NZ~TIAL)*,T
93 ,'AZIMUTH

+ELEV'/T33,A8,T53,A8,T65, 'MET' ,T75, 'MET' ,TBS. 'MET' ,T93, 'DEG' ,T100,

+ 'DEG' ,Tl06, 'MET**2/SECI)

ENDI F

PTHOR a .FALSE.

TPRNuTIMCVR( (TO) .2)

SIGPRNaTIMCVR((RSIGM) .2)

CALL EAMENU(ELEV,AZl9,PM~AG,PK(l),PK(
2),PZ)

220 FORMAT(lX,A8,25,T22,A,T31,2F1.5,T48Fl11,2FI00,FlOl,

*F7.O,F7.1 ,G12.4)

* 100 RETURN

END



r * * ! * ~ ~ * - ~ . ,

C
C

C * SIGNATURE CALCULATIONS RDSPCL,SIGNUR,FREAD,AGING,NILBRT

C * SIGPRT,CPVAL,SORTEM*

C * (DREAD,FFA2F,FFA2I)

C **********************************

C

C AFTER ALL RAYS HAVE BEEN TRACED, IT IS THE TASK OF THE SIGNATURE AGIN

C ROUTINES TO PERFORM THE FINAL CALCULATIONS AND DETERMINE THE ACTUAL
C OVERPRESSURES TO BE EXPECTED.

C

SUBROUTINHE RDSPCL

C

C RDSPC. IS ACTUALLY BETWEEN THE RAY TRACING ROUTINES AND THE SIGNATURE

C CALULATIONS PER SE. IT LISTS ALL THE SPECIAL POINTS RECORDED BY RCSPC

C

CHARACTER*8 PTTYPE,RYCLAS

REAL SIGPRN,TPRNTIMCVR

REAL RK(3),XF(3),XT(3),PK(3)

INTEGER NHIGH,NLOW

COMMON /PRINTS/ TITLE(30),TIMLBL

CHARACTER*4 TITLE

CHARACTERB TIMLBL

COMM4ON /PRINTC/ KTPSIG,CVRTIM

LOGICAL CVRTIM

C WRITE(7,5) TITLE

C 5 FORMAT(I1',30A4)

C WRITE(7,6) T1MLSL,TIMLSL

C 6 FORMAT('O POINT',Tll,'#HIGH #LOW',T22,'RAY',T34,'TIME',T44,'PHI',

C + T54,'TIME',T66,'X',T76,'Y',T86,'Z',T93,'RAY NORMAL',T?09,-AREA'/

C *T3,,TYPE,T21,'CLASS,T32,'(INITIAL),T42,'(INITIAL)',93,'AZIqUTH

C + ELEV'/T33,A8,T53,A8,T65,'MET',T75,'MET,T85,AqET',T93,'OEG,T00,

C + IDEG',Tl06,'MET**2/SEC')

10 READ(9,200,ENDa100) PTTYPE,RYCLAS

200 FORMAT(2A8)

READ(9,*,ENDm1OO) NHIGN,NLOW,TIMO,PHIO,SZGMA,RK,XF,
+ XT,AREA,PK

TPRNaTIMCVR((TIMO) ,2)

SIGPRNzTIMCVR((SIGMA),2)

CALL EAMENU(ELEV,AZIM,PMAG,PK(l),PK(Z),PK(3))

C WRITE(7,20) PTT'YPE,NHIGH,NLOW,RYCLAS,TPRN,PHIO,SIGPRN,RK,AZIM,

C + ELEV,AREA

C 20 FORMAT(lX,A8,2I5,T22,A8,T3 , FlO. 1, F8.2,T50, FlO. 1,2F10.0, FlO.l1
c +F7.0,F7.1,02.4)

GO TO 10

100 RETURN

END



C

C

SUBROUTINE SIGNUR(MAXOP)

C

C SIGNUR HAS OVERALL CONTROL OF THE AGING AND PRINTOUT PROCESS. FOR EAC

C RAY TERMINUS RECORDED BY RECORD, IT READS, INTERPRETS AND PRINTS OUT

C THE INFORMATION ON RAY TYPE, MACH NUMBER OF AIRCRAFT, INITIATION TIME

C AND PHI ANGLE, LOCATION, ELEVATION AND AZIMUTH OF THE RAY NORMALS, AN

C THE CONVERSION FACTORS FROM F-FUNCTION NORMALIZED COORDINATES NORMALI

C COORDINATES TO TIME (TFACT) AND PRESSURE (PFACT). IT COMBINES THE

C F-FUNCTIONS ACCORDING TO THIS INFORMATION AND CONTROLS THE EVOLUTION

C THE SIGNATURE.

C

C PARAMETERS NAME TYPE DISCROPTION

C

C INPUT NONE

C

C OUTPUT M4AXOP R MAXIMUM OVERPRESURE

C

REAL MAXOP

COMMON /FFTAB/ KRCAC,NSPOS,SPEEDS(l),LOCSPO(10),KTABL,

+ NTAU,TAU(200),FAC(200),FLC(200)

COMMON /CFFTAB/ ACIDNT

CHARACTER*8 ACIDNT

COMMON /BASEAG/ NTERMS,XILEAD(2),XI(500),XITAIL(502),

+ VLEAD(2),V(500),VTAIL(502)

DIMENSION XII(1004),VI(1004)

EGUIVALENCE (XII(l),XILEAD(1)),(VI(1),VLEAD(1))

COMMON /PRINTS/ TITLE(30),TIMLBL

CHARACTER*4 TITLE

CHARACTER*8 TIMLBL

COMN /PRINTC/ KTPSIG,CVRTIM

LOGICAL CVRTIM

REAL SIGD,TDO

REAL TIMCVR

COMMON /SIGPAR/ KGMH,NRCURV, IUPCWN,X;4ACH,VLIFT,TO,
* PNIO,SIGMA,XK(3),OMEGA,PK(3),XKS(3),XKT(3),

+ XKF(3),PFACT,NAGES,AGES(20)

COMMON /SIGPAC/ IDENT,RAYNAM

CHARACTER*8 IDENT,RAYNAM

INTEGER KGMH,NRCURV,IUPDWN

COMMON /RAYOUT/ SSIGMA,SPHIO,SXK(3),OPG,CSEL



IF (KTPSIG.LE.O) RETURN

REWIND 9

READ(9, (A8)') WDENT

C WRITE(7, 15) TITLE

C IF (KTPSIG.GE.2) CALL FREAD

IF (KTPSIG.GT.1) GO TO 10

C WRITE(7,16) IDENT

C WRITE(7,20) TIMLDL.TINLBL

10 CONTINUE

READ(9,99,END=500) RAYNM

99 FORMAT (A8)

READ(9,*,END2500) KGMH,MRCJRV, IUPOWN,XMACN,VLIFT,T,P4IO,
+ SIGNA,XK,OMEGA,PK,XKS,XKT,XKF,PFACT,NAGES,

* (AGES(K),K21 ,NAGES)

CALL EAMENU(ELEV,AZIM,PMAGPK(),PK(2),P((3))

IF (KTPSIG-2) 25,17,11

11 CONTINUE

C WRITE(7,15) TITLE

15 FORMAT(1',30A4)

C WRITE(7,16) IDENT

16 FORMAT(OA/C IDENTl,A8)
17 CONTINUE

C WRITE(7,20) TIMLBL,TIMLSL

C 20 FORMAT( RAY TYPE MACH#',T2O,'T1~flT'.T28,'PNI0',T37,'TINE',T50,'XI

C + ,T60,'Y',T67,,z,,T72,'RAY NORMAL',T84,'TFACT',T91,'PFACT',Tl04,

C + 'VLIFT'/T20,A8,T2B,'DEG.',T36,A8,T49,'MET',TS9,'MET',T66,'MET',

C + T71,1AZIMUTH ELEVI,T83,,PS/METI,T90,IPA/NET**.5I,Tl04,ImET**2)

25 TFACT=1000./OMEGA

TOnTIMCVR( (TO) ,2)

SIGO.TINCVR((SIGMA),2)

C WRITE(7,100) RAYNAN,XNACN,TO,PHI0,SZGD,XC,AZIM,ELEV,TFACT,

C + PFACT,VLIFT,(AGES(K),K-1,NAGES)

C 100 FORMAT('0' ,A8,lX,F5.3,Fl0.1,F7.2,F10.1,2Fl0.0,F6.1,F7.0,F7.1,F6.3,

C + 2GI1.4,(/T19,'AGES(M**.5)=',9F9.2))

C IF (KTPSIG.EQ.1) GO TO 10

C CALL NEWTAB

DO 200 KZu1,NTAU
XI (K)aTAU(K)

V(K)=FAC(K)+VLI FT*FLC(K)

200 CONTINUE

NTERMS=NTAU

CALL AGING(AGES(l))

IF (NAGES.LE.1) GO TO 215

00 210 K=2,NAGES



CALL tILORT

CALL AGING(AGESM)

210 CONTINUE

215 CALL SIGPRT(MAXOP)

500 RETURN

END



p

C
CSSZIZUUSESSSSSBlSS ZZZUS=SZ=S. ZZSSZZ2sUtS

C ... . . .. . .....su ~ s s.... ... ... .... ... ... ... .... ... ... ...

C.......... W ARNING .......

C .......... FREAD IS NO LONGER USED TO READ IN THE F-FUNCTIONS .......

C .......... F-FUNCTIONS ARE GENERATED USING FFUNC. FREAD IS .......

C .......... RETAINED INORDER TO KEEP THE AL1LITY TO INPUT .......

C .......... T.R.A.P.S TYPE F-FUNCTIONS. ......

C .........

C.................... .................................................

C

SUBROUT'NE FREAD

C

C FREAD DETERMINES WHETHER THE NECESSARY F-FUNCTION TABLES ARE IN MAIN

C MEMORY, AND IF NOT, READS THEM INTO MAIN MEMORY.

C

C HAS ENTRY POINT AT NEWTAB

COMMON /SIGPAR/ KGMH,NRCURV,IUPDWN,XMACH,VLIFT,TO,

* PHIO,SIGMA,XK(3),OMEGA,PK(3),XKS(3),XKT(3),

* XKF(3),PFACT.NAGES,AGES(20)

COMMON /SIGPAC/ IDENT,RAYNAM

CHARACTER*8 IDENT,RAYNAM

INTEGER KGMH,NRCURV, IUPOWN

COMMON /FFTAB/ KRCAC,NSPDS,SPEEDS(11),LOCSPD(1O),KTABL,

+ NTAU,TAU(200),FAC(200),FLC(200)

COMMON /CFFTAB/ ACIDNT

CHARACTER*8 ACIDNT

CHARACTER*8 ACID

CHARACTER*15 FORM(4)

COMMON /FERMSG/MESG(26)

LOGICAL OPENED

C

C VARIABLE FORMAT SPECIFIER

C

DATA FORM/(T28,F5.2,FS.O),o(T38,FS.2,FS.0),'(T48,F5.2,F5.0)',

+ '(T58,F5.2,FS.0)'/

DATA OPENED/.FALSE./

IF (.NOT.OPENED) THEN

OPEN(90,FILE2'FFUNC.DIR',STATUS='OLD',ACCESS= DIRECT',

* FORM=IFORMATTEDI,RECL=80)

OPENED = .TRUE.

ENDIF

C

C CALL LJUST(8,1,IDENT,ACIDNT)

i i I I I ° *"



CALL ACCVRT( IDENT ,ACIONT)

KRCAC~l

C 10 CALL OREAO(90,KRCAC,BUFFER,*900)

10 CONTINUE

C

C READ FOR FORTRAN V

C

READ(90,991 ,RECz*KRCAC,ERR=900) ACIO,KINCR,NSPOS

991 FORMAT(A8,T18,I5,T26,12)

C IF (ACIDNT.EQ.BUFFER(1)) GO TO 20

IF (ACIONT.EQ.ACID) GOTO 20

C CALL FFA2N(SUFFER,18,5,1,DUMMY,0.,KERR)

READ(90,995,REC=KRCAC,ERR=90O) DUMMY

995 FORMAT(T18,F5.0)

KINCR=OUMMY+.5

IF (KINCR.EQ.0) GO TO 950

CSS$SSSSSSSSSSSSSSSSSss$sssssssssssssisssssSSS$SSS

C KRCAC:KROAA+KINCR

CSSSSS$ssssssssssssssSSSSSSSSSSSSSSSSSSSSSSSSSSSSS

KRCAC aKRCAC + KINCR

GO TO 10

C 20 CALL FFA2N(BUFFER,26,2,1,OUMMY,1.,KERR)

20 CONTINUE

READ(90,996,RECKRCAC,ERR=90O) DUMMY

996 FORMAT(T26,F2.0)

NSPDS=DUMMY+ .5

NCARDS=(NSPDS+3)/4

00 40 11l,NCARDS

K11l

K2=MIN0(4,NSPDS-4*U -1))

DO 30 Kit1,jC2

KK=K+4*(1 1)

C CALL FFA2N(DUFFER,18+1O*K,5,1,SPEEDS(KK),D.,KERR)

C CALL FFA2N(SUFFER,23+1O'K,5,1,DUMMY,O.,KERR)

C

C READ WITH A DIFFERENT FORMAT TO GET EACH MACH NUMBER AND

C RELITIVE ADDRESS PAIR IN ORDER

c

READ(90,FORM(K),REC=KRCAC+h1I,ERR=90O) SPEEDS(KK),DUMMY

LOCSPO(KK)=OUMMY4 .5

LOCSPD ( KK):LOCSPD (KK)+KRCAC



30 CONTINUE

C CALL OREAD(90,KRCAC+I,BUFFER,900)

40 CONTINUE

WRITEC7,50) IDENT,(SPEEDS(K),K=1,NSPOS)

50 FORMAT(OF-FUNCTIOW TABLES FOR ',A8,1 AIRCRAFT.'/' TABLES FOR MAC

+HM NUMBERSI,2OF5.2)

SPEEDS(NSPC 3+1)2sPEEDS(NSPDS)

DO 60 1M=1,NSPOS

SPEEDS(NSPDS-M2).*(SPEEDS(NSPSM+2)+SPEEDS(NSPOSM+1))

60 CONTINUE

SPEEDS(1)z..

LTABL-1

GO TO 150

C ENTRY POINT

ENTRY NEWTAB

IF (NSPDS.EQ.1) RETURN

DO 100 K~l,NSPOS

IF (AMINI(XMACH-SPEEDS(K),SPEEDS(K+I')*XMACH).GE.O.) GO TO 120
100 CONTINUE

IF (XMACH.GT.SPEEDS(NSPOS+1)) WRITE(7,110) XMACH,SPEEDS(NSPDS+l)

110 FORMAT(' MACH NUMBER ',F5.2,1 IS GREATER THAN MAXIMUM IN TABLES

.,FS.2,1. SUGGEST EXTENDING TABLES.')

K=NSPOS

120 LTABLzK

IF (LTABL.EQ.KTABL) RETURN

150 KTASL:LTABL

MRECmLOCSPD (KTABL)

C CALL DREA(90,MREC.BUFFER,*900)
C CALL FFA2N(UFFER,16,6,1,XLAC,0.,ERR)
C CALL FFA2N(BUFFER,22,7,1,STEP,0.,KERR)

C CALL FFA2N(BUFFER,13,3,1,DUMMY,0.,KERR)

READ(90,992,REC=MREC,ERR=900) DUMNY,XLAC,STEP

992 FORMAT(Tl3,F3.0,Tl6,F6.2,T22,F7.2)

NTAUOUMY+ *5

XLRuSQRT(XLAC)

CONST1 ./(XLRXLAC)

DO 200 K=1,TAU

C CALL FFA2N(BUFFER,48,3,1,EXP1O,0.,KERR)
C CALL FFA2N(UFFER,35,12,1,FAC(K),0.,KERR)
C FAC(K)=FAC(K)*XLR*(10.**EXP10)

REAOC90,993,RECMRECP 1 ,ERR=900) FAC(K), FLC(K)

993 FORMAT(T35,E6.9,r54,El6.9)

FAC(K)%F AC( K )*XLR



C CALL FFA2N(8UFFER,67,3,1,EXP1O,0.,KERR)

C CALL FFA2N(BUFFER,S4,12,1,FLC(K),0.,KERR)

C FLC(K)SFLC(K)*COST(1O.*EXPIO)

FLCCK )FL C K )*CON ST

TAU(K)=(K- 1)*STEP*XLAC

C CALL DREAfl(90,MREC+K,BUFFER,'*9OO)

200 CONTINUE
RETURN

900 WRITE(7,910) MESG

910 FORMAT(' DA/1O ERROR ON UNIT 90.'/lX,18,16,ZOA4,419)

STOP 900

950 WRITE(7,960) IDENT

960 FORMAT(' AIRCRAFT ID ',AB,' NOT FOUND. PROGRAM TERMINATED.')

STOP 960

END



C-

C

SUBROUTINE AGINOCAGE)

C

C AGING SHIFTS THE ABSCISSA VALUES (PHASE) OF THE F-FUNCTIONS ACCORDING

C TO THE AGE VALUE, DETERMINES THE TOTAL AREA OF THE RESULTING FIGURE,

C AND FITS JUMP DICONTINUITIES AS APPROPIATE. REPLACES THE INPUT F-FUNC

C WITH THE RESULT.

c

COMMON /BASEAG/ NTERMS,XILEAD(2),XI(500),XITAIL(502),

+ VLEAD(2),V(500) ,VTAIL(502)

LOGICAL JUMP

REAL SA,S8,SCSD,SE1,SE2

DIMENSION XII(1004),VIc1004)

EQUIVALENCE (XII(l),XILEAD(1)),(VIl),VLEAD(l))

DO 2 Kzl,2

XII(K)zX1(l)

XII (NTERMS+IC+2)=XI (NTERMS)

VI (K)0O

VI (NTERMS+K+2)nO.

2 CONTINUE

LTERMS-2

XIB=XII(2)

vB=O.

sa=O.O

L=2

VDZO.

SD=0.0

XID=XI 1(2)

JUMPm.FALSE.

5 K=K.1

IF (KGT.NTERMS+4) GO TO 200

X IA=X I

VAzV8

SA=SB

VB=Vl(K)

XIB=XI I(K)-AGE*VB

SB=SA+( .50*(XIS-XIA))*cVB+VA)
XII(1)=AM I Ni(XII0(),XI B)
XI I(NTERMS+4)=AMAX1(XI I(NTERMS+4),XIB)
IF (JUMP) GO TO 15

IF (XIB.LT.XIA) GO TO 10
LTERMS=LTERMS+1

XII (LTERMS)=XI3

VI (LTERMS)=VB

GO TO 5



10 JMPE.TRUE.

Go TO 5
15 IF (Xig.LE.XIA) GO To 5
17 X!ICIIL 1)

VCzVI(L-1)
SCxsD-.( .50C VC+VD ))*CXID XI C)

IF (XIC.LE.XIA) GO TO 21

L-L-1

VOuVC

XIOUXIC

SOMSC

GO TO 17

20 LNL41
XIC=XI0

Vc=VO

SCUMO
xIO:XII CL)

V0=VI(L)

SO=SC+C .5O*(Vrz+VD)'CXID-XIC)

21 IF CXIS.LE.XIC) GO TO 5

IF CXID.LE.XIC) GO TO 20

IF CXIA.GT.XID) GO TO 20

XIE=ANIN1(XIB,XID)

vEl1CVSC*XIE-XIA)4VA*(XIB-XIE))/CXIB-XIA)

VE2=(VD*(XIE-XIC)+VC*(XIO.XIE) )/CXIO-XIC)

SElaSA*( .50CVE1+VA))C(XIE*XIA)

SE2uSC+( .50*CVE2,VC))*CXIE-XIC)

CzSEI -SE2

IF (C) 25,40,30

25 IF CXID-XIB) 20,5,5

30 AzCV9-VA)/(XIB-XIA)-(VO-VC)/(XID-XIC)

B=VE1 VE2

XIEzxIE-2.*C/C9+SQRT(B**22.*A*C))

VEl=(VU*(XIE.XIA)+VA*CXIS-XIE))/CXIS-XIA)

VEZ2CVDC(XIE-XIC)+VC*(XIO-XIE) )/(XIO-XIC)

SE2=SC+( .50*CVC+VE2))*(XIE-xIC)

40 SSSE2+C.50*(VE1+vB))*CXID.XIE)
XIICL)zXIE

:1 CL)=VE2

XlIC L+ 1)=XIE

VICL+1 )VE1

XI ICL+2)=XIB

VICL+Z)=V3

L=L,2

Wa~ss

XI OX I8

VO=Vg

LTERMS=L

JUP4P=. FALSE.

GO TO 5

200 LL~1

D0 220 L=3,LTERMS

IF CXII(LL).EQ.XllCL)) GO TO 220

IF (XII(LL).LT.XiI(L-1)) GO TO 210



IF (VI(LL).EO.VI(Li1)) GO TO 220

210 XII(LL.1)aXII(L-1)

VI(LL+1)=VI(L-1)

LLxLL+l

220 CONTINUE

XII (LL+1 )=XI I(LTERMS)

VI (LLe )zV! (LTERHS)

MTERMSaLL-3

RETURN

END



C

C
SUBROUTINE HILBRT

C

C HILBERT HAS OVERALL RESPONSIBILITY FOR CALCULATING THE HILBERT TRANSF

C REPLACES THE INPUT F-FUNCTION, AS MODIFIED BY AGING AND POSSIBLY

C CONTAINING SHOCKS, BY ITS HILBERT TRANSFORM. COMPUTES THE TRANSFORM A

C A SELECTION OF POINTS DETERMINED BY THE OVERALL STRUCTURE OF THE

C FUNCTION. THIS INCLUDES A SET OF POINTS EXPONENTIALLY CONVERGING TO

C EACH SHOCK (TERMINATING WITHIN A DISTANCE OF THE SHOCK EQUAL TO 6*1OE

C TIMES THE OVERALL SCALE OF THE INPUT F-FUNCTION). IT ALSO INCLUDES A

C SET OF POINTS WHICH ARE CENTERED ON THE MEAN ABSCISSA VALUE OF THE

C INPUT F-FUNCTION AND WHICH ARE SPACED AT INCREASING INCREMENTS TO COV

C AN INTERVAL SEVERAL TINES THE ABSCISSA SCALE OF THE INPUT F-FUNCTION.

C

COMMNON /BASEAG/ NTERMS,XILEAD(2),XI(500),XITAIL(502),

+ VLEAD(2),V(5OO),VTAIL(502)

DIMENSION XII(1004),VI(1004)

EQUIVALENCE (XII(1),XILEAD(1)),(VI(1),VLEAD(1))

COMMON /XISAVE/ NSTRMS,XIS(502),VS(502)

C

WEIGHT=O.

XIMEAN=O.

XIVAR=O.

XIS(1)zXlI(2)

VS(1)=O.

NSTRMS=NTERMS+2

DO 10 K=2,NSTRMS

XIS(K)=XI(K-1)

VS(K)=V(K-1)

AWAITI=VS(K-1)**z

AWAIT2=VS(K-1)*VS(K)

AWAIT3=VS(K)**2

DELXI=XIS(K)-XIS(K-1)

WAV=OELXI*(AWAITI AWAIT2+AWAIT3)/3.

WAVX=XIS(K-1)"WAV+((AWAIT1 2.*AWAIT2+3.*AWAIT3)*DELXI**2)/12.

WAVX2=(WAV*XIS(K-I)+2.*WAVX)*XIS(K-1)+(AWAIT1+3.*

& AWAIT2+6.*AWAIT3)*DELXI*DELXI*DELXI/30.

WEIGHT=WEIGHT+WAV

XIMEAN=XIMEAN+WAVX

XIVAR=XIVAR.WAVX2

10 CONTINUE

XIMEAN=XIMEAN/WEIGHT

XIVAR=XIVAR/WEIGHT-XIMEAN**2

XILNG=SQRT(XIVAR)

LTRMHF=40

LTERMS=LTRMHF*2+1

NTERMS=O

00 100 LzI,LTERMS

= : = , m~ / miim bmml ililmiiimmml i ~ li~jmml imi ) -- -- -



XINEWZcXILNG(LTERMS*(L.LTRI4NF)/(L*(LTERMS+1. L)))eXIMEANd

CALL CPVAL(XINEW,VV,*100)

MTER4SzNTERMS+l

V(NTERMS)=VW

XI (NTERMS)zXINEW

100 CONTINUE

XI(NTERMS.1 )z2.*(XI (1)-XII4EAN)+XIMEAN

XI (NTERHS+2)uZ. 'CXI CNTERMS) XIMEAN).XIMEAM

VCMTERMS41 )zO.

V(NTERI4S+2)=O.

NTERMSaWTERMS+2

DO 200 K=2,NSTRMS

IF (XIS(K).GT.XIS(K-1)) GO TO 200

IF (VS(K).EQ.VS(K-1)) GO To 200

OELXI 'XI LNG
DO 190 M='1,10

DELX120ELXI*.3

CALL CPVAL(XIS(K)-DELXI,VV,'180)

NTERMSaNTERMS. 1

XI CNTERNS)=XISCK)-OELXI

V(NTERMS)=VV

180 CALL CPVALCXIS(K)+OELXI,VV,*190)

NTERMSsNTERMS+l

XI (NTERMS)=XIS(K)+OELXI

V(ITERMS)=VV

190 CONTINUE

200 CONTINUE

CALL SORTEI4

RETURN

SNO



C

C

SUBROUTINE SIGPRT(MAXOP)

C

C SIGPRT PRINTS OUT THE FINAL SIGNATURE, AS DIRECTED ON THE CONTROL

C FILE CARDS.

C

C PARAMETERS :NAME TYPE DISCROPTION

C

C INPUT :NONE

C

C OUTPUT :MAXOP R MAXIMUM OVERPRESURE

C
REAL M.AXOP

COMMON /PRINTS/ TITLE(30),TIMLBL
CHARACTER*4 TITLE

CIARACTR8 TIMLBL

COMMON /PRINTC/ KTPSIG,CVRTIM

LOGICAL CVRTIN

COMMON /BASEAG/ NTERMS,XILEAD(2),XI(500),XITAIL(502),

+ VLEAD(2),V(S00),VTAIL(502)

DIMENSION XII(1004),VI(1004)

EQUIVALENCE (XII(1),XILEAO(l)),(VI(l),VLEAO(1))

COMMON /SIGPAR/ KGMH,NRCURV,IUPDWN,XMACH,VLIFT,TO,

+ PNIO,SIGMA,XK(3),OMEGA,PK(3),XKS(3),XKT(3),

+ XKF(3),PFACT,NAGES,AGES(20)

COMMON /SIGPAC/ IDENT,RAYNAM

CHARACTER*8 IDENT ,RAYNAM

INTEGER KONK NRCURV, I UPOWN

COMMON /RAYOUT/ SSIGMA,SPHIO,SXK(3),OPG,CSEL

INTEGER NSIG

REAL CCSEL ,XXT(504) ,PPT (504)

DATA DGPRAD/57.2957801

C

IF (KTPSIG.LE.I) RETURN

TFACT=1000./OMEGA

PMAX:O.

PMINzo.

DO 220 K=1,NTERMS

V(K)=V(K)*P FACT

PMAX=AMAX1 (PMAX,V(K))

PMIN=AMINI(PMIN,V(K))

220 CONTINUE



PSIG.05(PAX-P4IN)

KM4AXxl

K4INxNTERMS

D0 225 Kul,NTERMS

IF (ABS(V(K)).LT.PSIG) GO TO 225

KNINxMINO(KMIN,K)

KMAX=MAXO( KMAX, K+2)

225 CONTINUE

DIROGPRAD*ATAN2(PKC1 ),PK(2) ).180.

PN=SQRT(PK(1 )**2+PK(2)**2)

NSNOCKzO
WNNNTERMS+l

DO 250 Kx1,NN

IF (XII(K+1).LT.XiI(K+2)) Go TO 250
IF (VI(K+1).GE.VI(K+2)) GO TO 250

NSII0CK=NSHOCK+l
AXIxXII(K4.1)
TPR=AXI*TFACT

XPR=AXI/PN

PONE=VI (K+1)

PTWO=VI (KeZ)

KMN=MINO(K4IN,K)

KMAXu#4AXO(K4AXK+1)

250 CONTINUE

C

C- CALCULATE ABSOLUTE MAXIMUM OVERPRESURE

c

MAXOP x AJAX1(ABS(P?41N),AUS(PMAX))

OPG z MAXOP
SSIGMA 2 SIGM4A

SPHIO - P1410

00 823 1 z 1,3

SXK(I) x XK(!)
823 CONTINUE

IIJ z0

D0 867 III a KI4IN,K14AX

IJJ 2 IIJ + 1

XXT(IIJ) x (XII(III) XII(KJ4IN))*TFACT

PPT(IIJ) wVI(III)

867 CONTINUE

NSIG aKI4AX - KMIN + 1

CALL CALSEL(PPT,XXT,NSIG,CCSEL)

CSEL a CCSEL

CALL PRTSNG(XXT,PPT,NSIG,OMEGA)

500 RETURtN

END



C

C

SUBROUTINE CPVAL(XIARG,V,*)

C

C CPVAL COMPUTES THE VALUE OF THE INTEGRAL DEFINING THE HILBERT

C TRANSFORM, AS A CAUCHY PRINCIPAL VALUE, AT EACH POINT DIRECTED

C BY HILBERT.

C

COMMON /XISAVEI NSTRMS,XIS(502),VS(502)
REAL SUM,ALPHA,RATIO,VSA,VSS,DIFl,DIF2,01F3,PI,DIFA,DIF9

DATA P1/3.141592653589790+0/

SUN0. 0
DO 50 K-2,NSTRMS

DIFA=(XIS(K))-XIARG

DIFBS(XIS(K- 1))-XIARG

DIF2uOIFA

DIFl=OIFB

IF (A8S(DIF2).GE.ABS(DIF1)) GO TO 5

DIF3-01F2

DIF2=OIFl

DI F 101F3

5 IF (DIFl.NE.O.) GO TO 15

IF (DIF2.NE.O.) GO TO 7

IF (VS(K).EO.VS(K-1)) GO TO SO

RETURN 1

7 ALPHA=-ALOG(ABS(DIF2))/D1F2

GO TO 30

15 RATIOx(DIF2.DIF1)/DIF2

IF (ASS(RATIO).LT. .50-4) GO TO 20

ALPHA=ALOG(ABS(DIFl/OI F2))/(DIF1 -DIF2)

GO TO 30

20 ALPHA=(((.250*RATIO+1.0/3.0)*RATIO+.50)*RATIO+

& 1.0)/DIF2

30 VSA=VS(K)

VS~zVS(K-1)

SUN4=SUM+(-VSA*OI FB+VS8'OI FA)*ALPHA

50 CONTINUE

VzSUM/P I

RETURN

END



C

C

SUBROUTINE SORTEP4
C

C SORTEM SORTS THE VALUES CALCULATED BY HILBERT AND CPVAL INTO

C ASCENDING ORDER OF ABSCISSA VALUES, AS REQUIRED BY AGING.

C

COMMO4N IBASEAG/ NTERMS,XILEAD(2),XI(1000),XITAIL(2),

* VLEAD(2),V(1000),VTAlL(2)

LSTRT2=1

LS I Z!2

10 LSTRT1zLSTRT2

LSTOPlaLSTRT1+NTERMS-1

LSTRT2uNTERMS+2-LSTRT2

KC=LSTRT2

ISTOPB=LSTRT1 -1

20 KSTRTA-KSTOP9+l

KSTOPA=MI1NOOKSTRTA.LSIZE-1 ,LSTOP1)

KSTRTS-KSTOPA*1

KSTOPS=NINO(KSTRTB*LSIZE- 1, LSTOPI)

IF (KSTRTA.GT.KSTOPA) GO TO 90

30 IF (KSTRTB.GT.KSTOP9) GO To 70

IF (KSTRTA.GT.KSTOPA) GO TO 50

IF (XI(KSTRTA)-XI(KSTRTB)) 36,33,40

33 IF (V(KSTRTA).GT.V(KSTRTB)) G~ TO 40

36 XI(KC)=XI(KSTRTA)

V(KC)=V(KSTRTA)

KC=KC+1

KSTRTA=KSTRTA.1

GO TO 30

40 XI(KC)=XI(KSTRTS)

V(KC)uV(KSTRTS)

I(C=KC+l

KSTRTB=KSTRTB+ 1

GO TO 30

50 IF (KSTRTB.GT.KSTOPU) GO To 20

DO 60 KzKSTRTB,KSTOPS

V(KC)zV(K)

KC=KC+l

60 CONTINUE

GO TO 20

70 IF (KSTRTA.GT.KSTOPA) GO TO V

0O 80 K=KSTRTA,KSTOPA

XI CKC WXI (K)

V(KC)=V(K)

KC=KC+l

80 CONTINUE

GO TO 20



90 LSIZE=LSIZE+LSIZE

IF (LSTRT2.JdE.1) GO TO 10

IF (LSIZE.LT.NTER4S) GO TO 10

RETURN

END



C

C

C * PHYSICAL UTILITY ROUTINES AIR,PHELEV,PHAZIM,EAMENU
C ***O******O***W**W***********W****

C

SUBROUTINE AIR(Z)

C

C AIR IS CALLED TO PRODUCE, AT A SPECIFIED ALTITUDE WITHIN A SPECIFIED

C LAYER, THE VALUES OF THE SOUND SPEED AND WIND VELOCITY, THE FIRST

C AND SECOND DERIVATIVES OF THOSE QUANTITIES WITH RESPECT TO HEIGHT,

C AND THE DENSITY OF THE ATMOSPHERE. USES LINEAR INTERPOLATION OF

C WIND SPEED, WIND DIRECTION, VIRTUAL TEMPERATURE, AND GAMMA WITH

C RESPECT TO GEOPOTENTIAL HEIGHT; THE OTHER QUANTITIES ARE DERIVED

C FROM ALGEBRA AND A HYDROSTATIC ASSUMPTION.

REAL Z,H,ZFACT

REAL DH,H1 ,HZ,T,DHW,H1W,H2W,SPO,THETA,ST,CT,DTHDH

COM4MON /PTH/ NPTH,PRESS(97),TMPMOL(97),GPHC(97),GAMMA(97)

COMMON /WINDS/ NWINOS,GPHW(80),DIR(80),TURN(79),SPEED(80)

COMM4ON /LYRDEF/ NLAYER,GMZA(20O), INDPTH(200), INDWNO(ZOO),

+ LYRPRT(200) ,KLAYER,ZTOP,ZBOT

LOGICAL LYRPRT

INTEGER INDPTH, INOWNO

COMMON /ATMCON/ REARTlh,G0, RSTAR ,ROMO,*ROGOMO

COMMON /ATMSPH/ GAM,C,J, V,OCDZ,OUOZ,OVOZ,O2CDZ2,02UDZ2,DZVDZ2,RHO

REAL GAM,C,U,V

REAL RADPOG

COMMON /PRESUR/ PRSSU,CC

REAL PRSSU,CC

DATA RADPDG/1 .745329251994330-2/

FlA(TAU)=(EXP(TAU)* . )/TAU

NLPTH=I NDPTH(XLAYER)

NLWND I NDWNOCKLAYER)

ZFACT=1 .O.Z/REARTH

H=Z/Z FACT

DHOZ=1 .O/ZFACT**2
D2HDZ2=. 2. *DHOZ/(REARTHZFAC7)

DH=GC(~CNLPTH+1 )-GPHC(NLPTH)

Hlz(14-GPHC(NLPTH))/DH

H2=(GPHC(NLPTH+ )-H)/DH

T=H1*TMPMOL(NLPTM,1 )4H2TMPMOL(NLPTH)

OT0H=(TMPMOL(NLPTH+.1)- rMPMOL(NLPTH) )/CH



GAM=Hl*GAMMA(NLPTH+1 )+H2*GAMMA(NLPTH)

DGANDN=(GAMqA(NLPTN.1 )-GAMMA(NLPTH))/DN

C=SORT(GAM*ROMO*T)

02COHZ2' .25*C*(OGANON/GAM.OTDN/T)**2

DCDZ=OCDH*OHOZ

D2CDZ2ODCOH*12HDZ2+O2CIXZ*(DHDZ**2)

TAU=ALOG(T/TMPMOL(dLPT H))

IF (TAU.GT..l) GO TO 5

FACTOR=TMPMOL (NLPTH)*F1S(TAU)

GO TO 10

5 FACTOR=TMPMOL (NLPTN)*FIA(TAU)
10 PRS:PRESS(NLPTH)*EXP( - H*OH/(ROGOMO*FACTOR))

PRSSU a(PRS)

C RHO= R /(T Romo)

RHO=PRS*I .0E3/(T*RO4O)

DHW=GPHW(NLWND.1 )-GPHW(dL WND)

N1W3(H-GPNW(NLWND) )/DHW

H2W=(GPHW(NLWND.1 )-H)/OHW

SPO=HlW*SPEED(NLWNO.1 )+HZW5SPEEO(NL WND)

DSOH3(SPEED(NLWNO.1 )-SPEED(NLWNO))/OHW

DTHOHxTURM(NLWNO )*RAOPOG

THETAZ I R(NLWNO )*RAOPOG+OTHDH*H1W*DHW

CT=COS(TNETA)

STzSZN(THETA)

Uz-SPO*ST
Vs- SPDWCT
OUDH=- SPO5CT*OTHDH-OSDH*ST

DVDH:SPO*ST*OTHOH -DSDH*CT

D2uDm2=OTHDH*(SPO*ST*OTHOH- 2.*0S14CT)

D2VVH2=OTHDH*(SPO.CT*DTHDH+2.*OSDH*ST)
DUDZ=OUDH*DHOZ
DVDZ=DVDHODHDZ

O2UOZ22OuOH*D2DZ2+02UDH2*coHDZs*2)
D2V0Z220VH02HOZ2+02V0H2' (DHDZ**2)

CC =C
RETURN

END



C

C

FUNCTION PHELEV(OUMMY)
C

C PHELEV, GIVEN THE COMPONENTS OF THE WAVE NUMBER VECTOR, CALCULATES

C THE ELEVATION ANGLE OF THE NORMALS TO THE PHASE SURFACES OF THE WAVE.

C

COMM4ON /RAYVAR/ ZDIR,PKK,RTPMAO,ATTEN,SIGMA,X,Y,Z,DAGE,XF,YF,ZF,

* XT,YT,ZT,XS,YS,ZS,)CSS,YSS,ZSS,XSSS,YSSS,ZSSS,P3,

+ P3F,P3T,P3S,XFS,YFS,XTS,YTS,ZFTP3,XFTZ,YFTZ,ZFTZ,

+ ZFA,ZTA,P3FTZ,P3FA,P3TA,AREA,DAGDS

REAL SIGNA,X,Y,Z,DAGE,XF,YF,ZF,XT,YT,ZT

DATA DGPRAD/57. 295780/

PHELEV-ODGPRAD*ATAN2(P3, RTPAAO)

RETURN

END



C

C

FUNCTIONI PHAZIP4(DUMMY)

C

C PHAZIM, GIVEN THE COMPONENTS OF THE WAVE NUM4BER VECTOR, CALCULATES

C THE AZIMUTH ANGLE OF THE NORMALS TO THE PHASE SURFACES OF THE WAVE.

C

COMMON /RAYNIT/ KGIM,NOCRVS,NUCRVS,IUPDWN,TO,PHIO,XO,YO,ZO,

* Plo,P20,P30OMEGA,OELTAO,PlFO,P2FO,P3FO,C4EGAF,

+ XTO,YTO,ZTO,PITO,P2TO,P3TO,C4EGAT,XSO,YSO,ZSO,

+ P3SO,RHOO, PCONST ,NAGES,AGES(20)

INTEGER KGMH,NDCRVS,NUCRVS, IUPDWN

DATA DGPRAD/57. 295780/

PHAZIM=OGPRADtATANZ&-PiO, P20)+180.

RETURN

END



C

SUBROUTINE EAMENU(ELEV,AZIM,MAG,EAST,NORTH,UP)

C EAMENU, GIVEN THE ELEVATION ANGLE, AZIMUTH ANGLE, AND M4AGNITUDE OF A

C VECTOR, CALCULATES THE EAST, NORTH, AND UPW~ARD COM4PONENTS OF THAT

C VECTOR.

C
REAL KAG, NORTH, DUPRAD

DATA DGPRAD/57.295780/

HSO=EAST**2,NORTH**2
IF (HSQ.NE.0.) GO TO 5

GO TO 10
5 AZIMzOGPRAO*ATANZ(-EAST, -NORTH)*180.

IF (AZIM.LE.0.) AZIM=360.
10 KAGSQRT(HS+UP*Z2)

IF (MAG.LE.O.) GO TO 20
NOR IZ=SGRT CHSG)
ELEVzOGPRAD*ATAN2(UP, NOR IZ)

RETURN

20 ELEVwO.

RETURN

END



C

C

C

C./ ADD NAIE=UNITIS

C

C SUBROUTINE UNITS CALLS LOOKUP TO FIND THE CORRECT CONVERSION FACTO

C FOR A GIVEN UNIT.

C

SUBROUTINE UNITIS(GIVEN,TABLE,NTABS,LCUNIT,TYPE,IDEFLT)

CHARACTERw8 GIVEN,TABLE(NTABS) ,TYPE,RLANK

DATA BLANK/' I/

CALL LOKUP(8,NTABS,TABLE,GIVEN,LCUNIT,*5,'1O)

RETURN

5 IF(GIVEN.EQ.BLANK) GO TO 15

WRITE(6,7) GIVEN,TYPE,TABLE(LCUNIT)

7 FORMAT(' AMBIGUOUS ABBREVIATION 110,A8,11' FOR -,A8.1 UNIT. 1-1,

+A8,111 ASSUMED.')

RETURN

10 WRITE(7,12) TYPE,GIVEN

12 FORMAT(' INVALID ',A8,' UNIT SPECIFIED -''',A8,'''.')

STOP 650

15 LCUNIT=IOEFLT

RETURN

END

c0



C

C

C

C TABLE LOOK UP ROUTINE

C SEARCH TABLE OF CHAR STRINGS 'KTABLI FOR MATCH WITH IKTEST

C RETURN 1 FOR BLANK IN FIRST CHAR

C RETURN 2 FOR NO MATCH FOUND

C NORMAL RETURN OR RETURN 1, MATCH STRING NUMBER IN 'KTERM'

C

SUBROUTINE LOKUP(NCHAR,NTERMS,KTABL,KTEST,KTERM,-,*)

CHARACTER*8 KTABL(NTERMS), KTEST

CHARACTER BLANK,G

DATA BLANK/'I

C

C GET FORST CHARACTER OF STRING AND TEST FOR BLANK

C

G a KTEST(1:1)

IF (G.EQ.BLANK) RETURN 1

C

C SEARCH TABLE FOR MATCH

C

KTERN a 0

DO 100 1 a 1,NTERMS
IF (KTEST.EQ.KTABL(I)) THEN

KTERM = I

RETURN

ENDIF

100 CONTINUE

C

C NO MATCH FOUND

C

RETURN 2

END



C

C

C

./ ADD NAE=FNDLtR

C

C SUBROUTINE FNDLYR DEFINES THE LOCATION OF THE LAYRE IN THE ATMOSPH

C IN WHICH A GIVEN ALTITUDE IS LOCATED.

C

SUBROUTINE FNDLYR(Z,*)

COMMON /LYRDEF/NLAYER,GMZA(200XINDPTH(200), INDWND(ZOO),

+LYRPRT(200) ,KLAYER ,ZTOPZBOT

INTEGER INDPTH, INDWND

LOGICAL LYRPRT

CALL GETLYR(Z,GMZA,NLAYER,KLAYER,-50)

ZBOT=GMZA(KLAYER)

ZTOP=GMZA(KLAYER.1)

RETURN

50 RETURN 1

END



C

C

C

C./ ADD NAMEPOETLYR

C

C SUBROUTINE GETLYR DOES A BINARY TABLE SEARCH OF THE ATMOSPHERIC

C TABLE TO FIND THE PROPER LAYRE INDEX.

SUBROUTINE GETLYR(XXTABL,NITEMS,NLAYR,*)

DIMENSION XTABL(NITEMS)

IF(X.LT.XTABL(1)) RETURN 1

IF(XTABL(NITEMS).LT.X) RETURN 1

Nil

N2=NITEMS-1

IF(N2.LT.Nl) RETURN 1

2 CONTINUE

NLAYR-(N+N21)/2

IF(N2.EQ.NI) GO TO 40

IF(XTABL(NLAYR)-X) 5,40,10

5 N1=NLAYR

GO TO 2

10 N2=NLAYR-1

GO TO 2

40 RETURN

END



.1II

C

C

C/ ADD WAME=TIMCVt

C

C CONVERT TIME FROM HHMMSS TO SSSSSS AND VICE-VERSA.

FUNCTION TIMCVR(T,KDIR)

COMMON /PRINTS/ TITLE(30),TIMLBL

CHARACTER*4 TITLE
CHARACTER8 TIMLBL

COMMON /PRINTC/ KTPSIG,CVRTIM

LOGICAL CVRTIM

REAL T,HMS,SS,SSS,HHMMSS

REAL ROUND,X,XNEAR,TIMCVR

C

C STATEMENT FUNCTIONS

SSS(NM4S)=.2400.*AINT(HMS/1E4) .40.O*AINT(MS/100.0).HMS

HHMMSS(SS)a4000.OAINT(SS/3600.0)40.0*AINT(SS/60.0)+SS

ROUND(X,XNEAR)ZSIGN(XNEAR*AINT(ASS(X/XNEAR),.50),X)

IF (.NOT.CVRTIM) GO TO 50

IF (KDIR.LE.1) GO TO 30

TIMCVR=HHIMMSS(R~tJND(T, .1))

RETURN

30 TIMCVR=SSS(T)

RETURN

50 TIMCVR=T

RETURN

END



c

C

C REMOVE HYPHEN FRO1 ACTYPE

C

SUBROUT INE ACCVRT(ACTYP, CACTYP)

CHARACTER-S ACTYP, CACTYP, TAC,TCAC

CHARACTER*l AC(8),CACC8)

EQUIVALENCE (TAC,AC), (TCAC,CAC)

TAC ACTYP

TCAC=

1 0

100 CONTINUE

I 1

IF (AC(I).EQ.1-1) THEN

END IF

CAC(J ACCI)

IF (I.LT.8) GOTO 100

CACTYP =TCAC

RETURN

END



C

C

C VECTOR KANIPULATION ROtJTINES

C

C

C FUNCTION: OOTP

C PROGRAMMER: PHILIP J. OAY

C

C PURPOSE: TO COMPUTE THE SCALER PRODUCT OF TWO N-OIMENTIONAL

C VECTORS

C

FUNCTION OOTP(V1 ,V2,N)

REAL VI(N),V2(N)

INTEGER N

REAL OP

op z 0.0

00 100 1 =I,N

OP =OP + Vl(I)*V2(I)

100 CONTINUE

DOTP = DP

RETURN

END



C

C

C
C

C FUNCTION: RNORM

C PROGRAMMER: PHILIP J. DAY

C

C PURPOSE: TO COPUTE THE VECTOR NORM OF A N-DIMENTIONAL VECTOR
C

FUNCTION RNORM(V1 ,)

REAL VI(N)

INTEGER N

REAL D

D = 0.0

DO 100 1 a 1,N

O = D + VI(I)"2

100 CONTINUE

RNORM = SQRT(D)

RETURN

ENO

S

S



C

C

C SUBROUTINE: CROSS
C PROGRAMMER: PHILIP J. DAY

C

C PURPOSE: TO COMPUTE THE VECTOR PRODUCT OF TWO 3-DIMENTIONAL

C VECTORS

SUBROUTINE CROSS(V1 ,V2,CP)

REAL Vl(3),V2(3),CP(3)

CP(l) =Vl(2)*V2(3) vl(3)*V2(2)

CP(2) z Vl(l)*V2(3) -vl(3)*v2(1)

CP(3) x Vl(l)*V2C2) vICZ)3 vZ(l)

RETURN

END



C

C

C SUBROUTINE: UNIT

C PROGRAMMER: PHILIP J. DAY

C

C PURPOSE: TO COMPUTE A UNIT VECTOR, VHAT, IN THE SAME DIRECTION AS

C V1.
C

SUBROUTINE UNIT(VlVHAT,N)

REAL Vl(N),VHAT(N)

INTEGER N

REAL A

A = RNORM(V1,N)

IF (A.EQO..0) A - 1.0

DO 100 1 1,N

VHAT(I) s Vl(I)/A

100 CONTINUE

RETURN

END

LI



C

END rgCTOR ROUTINES

C

C

C

C DOUBLE PRECISION VECTOR MANIPULATION ROUTINES

C

C

C FUNCTION: DDOTP

C PROGRAMMER: PHILIP J. DAY

C

C PURPOSE: TO COMPUTE THE DOUBLE PRECISION SCALER PROOUCT OF TWO

C N-DIMENTIONAL VECTORS

C
C

DOUBLE PRECISION FUNCTION ODOTP(V1,V2,N)

DOUBLE PRECISION V1(N),V2(N)

INTEGER N

DOUBLE PRECISION OP

DP = 0.0

00 100 1 = 1,N
DP = DP + V1(I)*V2(I)

100 CONTINUE

DOOTP z OP

RETURN

END



C

C

C

C FUNCTION: ORNORM

C PROGRAMMER: PHILIP J. DAY

C

C PURPOSE: TO COMPUTE THE DOUBLE PRECISIONVECTOR NORM OF A

C N-DIMENTIONAL VECTOR

C

DOUBLE PRECISION FUNCTION DRNORI(VI,N)

DOUBLE PRECISION VI(N)

INTEGER N

DOUBLE PRECISION D

o 0.0

DO 100 1 = I,N

D z 0 + V1(I)**2
100 CONTINUE

DRNOR1 4 DSQRT(D)

RETURN

ENO



C

C

C SUBROUTINE: DCROSS

C PROGRAMMER: PHILIP J. DAY

C
C. PURPOSE: TO COMPUTE THE DOUBLE PRECISION VECTOR PROUCT OF

C TWO 3-DIMENTIONAL VECTORS

C

C

SUBROUTINE OCROSS(V1,V2,CP)

DOUBLE PRECISION V1(3),V2(3),CP(3)

CP(1) a Vl(2)*v2(3) V1(3)*V2(2)

CP(2) x V1(1)*V2(3) V1(3)*V2(1)

CP(1) a Vl(1)*V2(2) V1(1)*V2(2)

RETURN

END



C

C

C SUBROUTINE: DUNIT

C PROGRAMMER: PHILIP J. DAY

C

C PURPOSE: TO COMPUTE A DOUBLE PRECISION UNIT VECTOR, VHAT, INd THE

C SAME DIRECTION AS Vi.

C

C

SUBROUTINE DUNIT(Vl,VHAT,N)

DOUBLE PRECISION Vl(N),VHAT(N)

INTEGER N

DOUBLE PRECISION A

A a RNORM(Vl,N)

DO 100 x 1,N

VHAT(I) z V1(I)/A

100 CONTINUE

RETURN

ENO



C

Ct,*-**,** END DOUBLE PRECISION VECTOR ROUTINES .

C -::===2===:======::=:::==== =:::=== -:

C

SUBROUTINE FFT (A, B, NTOT, N, NSPAN, ISN)

C

C PURPOSE:

C

C MULTIVARIATE COMPLEX FOURIER TRANSFORM.
C
C MULTIVARIATE COMPLEX FOURIER TRANSFORM, COMPUTED IN PLACE USING

C MIXED-RADIX FAST FOURIER TRANSFORM ALGORITHM. MULTIVARIATE DAT

C INDEXED ACCORDING TO THE FORTRAN ARRAY ELEMENT SUCCESSOR FUNCTI

C WITHOUT LIMIT ON THE NUMBER OF IMPLIED MULTIPLE SUBSCRIPTS. TH

C SUBROUTINE IS CALLED ONCE FOR EACH VARIATE. THE CALLS FOR A MU

C VARIATE TRANSFORM MAY BE IN ANY ORDER.

C

C CATEGORIES:

C

C CFT MIXEDRADIXFFT FASTFOURIERTRANSFORM

C
C REFERENCES:

C

C CALL FFT (A, B, NTOT,. N, NSPAN, ISN)

C

C ARGUMENTS:

C
C *A (1:NTOT) REAL

C ARRAYS A AND B ORIGINALLY HOLD THE REAL AND IMAGINARY COMPON
C OF THE DATA, AND RETURN THE REAL AND IMAGINARY COMPONENTS OF

C RESULTING FOURIER COEFFICIENTS.

C

C *B (I:NTOT) REAL

C SEE ARRAY A, ABOVE.

C

C -NTOT INTEGER
C TOTAL NUMBER OF COMPLEX DATA VALUES IN ARRAYS A AND B.

C

C -N INTEGER
C THE LENGTH OF DIMENSION ALONG WHICH IT IS DESIRED TO TRANSFO

C

C -NSPAN INTEGER
C THE LENGTH OF THE TRANSFORM TIMES THE SPACING BETWEEN ELEMEN

C

C -ISN INTEGER

C DETERMINES THE SIGN OF THE COMPLEX EXPONENTIAL. THE MAGNITUD

C OF ISN IS NORMALLY ONE.

C

C '" INDICATES AN INPUT PARAMETER;



C kO INDICATES BOTH AN INPUT AND OUTPUT PARAMETER.

C

C EXTERNALS:

C

C NONE

C

C FILES:

C

C +OEFAULT DEFAULT SEQUENTIAL FORMATTED

C ERROR MESSAGE IF HIGHEST PRIME FACTOR OF N IS GREATER THAN 2

C

C "+" INDICATES OUTPUT ONLY.

C

C COMMONS:

C

C NONE

C

C DEPENDENCIES:

C

C IF THE INPUT DATA IS REAL, SEE IREALTR' PROLOGUE.

C

C EXAMPLES:
C

C A TRI-VARIATE TRANSFORM WITH A(N1, N2, N3), B(Nl, N2, N3)

C IS COMPUTED BY:

C

C CALL FFT (A, B, Nl*N2*N3, N1, Ni, 1)

C CALL FFT (A, B, N1*N2*N3, N2, NI*N2, 1)

C CALL FFT (A, B, Nl'N2*N3, N3, N1INZN3, 1)

C

C FOR A SINGLE-VARIATE TRANSFORM WITH NTOT x N NSPAN = (NUMBER

C COMPLEX DATA VALUES), FOR EXAMPLE:

C

C CALL FFT (A, B, N, N, N, 1)

C

C THE DATA MAY ALTERNATELY BE STORED IN A SINGLE COMPLEX ARRAY A,

C THE MAGNITUDE OF ISM CHANGED TO TWO TO GIVE THE CORRECT INDEXIN

C INCREMENT AND A(2) USED TO PASS THE INITIAL ADDRESS FOR THE

C SEQUENCE OF IMAGINARY VALUES; FOR EXAMPLE:

C

C CALL FFT (A, A(2), NTOT, N, NSPAN, 2)

C

C NOTES:

C

C ARRAVS AT(MAXF), CK(MAXF), BT(MAXF), SK(MAXF), AND 4P(MAXP) ARE

C USED FOR TEMPORARY STORAGE. IF THE AVAILABLE STORAGE IS INSUF-

C FICIENT, THE PROGRAM IS TERMINATED BY A STOP.

C MAXF MUST BE .GE. THE MAXIMUM PRIME FACTOR OF N.

C MAXP MUST BE .GE. THE NUMBER OF PRIME FACTORS OF N.

C IN ADDITION, IF THE SQUARE-FREE PORTION K OF N HAS TWO OR MORE

C PRIME FACTORS, THEN MAXP MUST BE .GE. K - I.

C

C ARRAY STORAGE IN NFAC FOR A MAXIMUM OF 11 FACTORS OF N. IF N HA

C MORE THAN ONE SQUARE-FREE FACTOR, THE PRODUCT OF THE SQUARE-FRE



C FACTORS MUST BE .LE. 210.

C

C L1IM1TATIONS:

C

C THE HIGHEST PRIME FACTOR OF N MUST NOT EXCEED 23.

C

C HISTORY:

C

C R. SINGLETON 01OCT68 STANFORD RESEARCH INSTITUTE.

C M. FORSTER 16NOV76 ADDED TO LIBRARY.

C**

C

DIMENSION A01020),80024)

DIMENSION NFAC(li),NP(255)

DIMENSION AT(23),CK(23),BTC23),SK(23)

EQUIVALENCE (1,11)

C

C THE FOLLOWING TWO CONSTANTS SHOULD AGREE WITH THE ARRAY DIMENSIONS.

C

MAXFz23

mAxp=255

IF(N .LT. 2) RETURN

INCSISN

RADz,8.O*ATAN(1 .0)

S72ZsRAD/5 .0

C72%COS(S72)

S72=SIN(S72)

Sl2CzSORT(O.75)

IF(ISN .GE. 0) GO TO 10

S72w S72

S120-S120

RADs-RAD

INCA-INC

10 NTzINC'NTOT
KSzINC*NSPAN

KSPANzKS

NN=NT- INC

JC=KCS/N

RADF=RAD*FLOAT( JC)O .5

I zo

J FzO

C

C DETERMINE THE FACTORS OF 9

Mao

KaN

GO To 20

15 M=M+1

NFAC(M)=4

20 IF(K-(K/16)*16 .EQ. 0) Go TO 15

J=3

J .=9



GO To 30

25 Mum+I
MFACCM)J

K=KIJJ
30 IF(MOO(K,JJ) .EQ. 0) GO TO 25

jsj,2
J.j2j**2

IF(JJ .LE. K) GO TO 30

IF(K .GT. 4) G0 TO 40

KTM"

NFAC(14.l)=K

IF(K .ME. 1) NM1
GO TO 80

40 IF(K(K/4)*4 .ME. 0) G0 TO 50

M14.1l

MFAC(M).2

KxK/4

50 KTxM4

J=2

60 IF(MOD(K,J) .HE. 0) GO To 70

N FAC (N)z

70 Js((J+1)/2)*2+1

IFCJ .LE. K) GO TO 60

80 IF(KT .10. 0) GO TO 100

JwKT

90 M10+

NFAC(M)uNFAC(J)

J=.J.1

IF(J .ME. 0) GO TO 90

C

C COMPUTE FOUJRIER TRANSFORM

C

100 SOuRADF/FLOAT(KSPAN)

C022.O*SIN(SO)**2

SD=SIN(SD+SD)

KKxl

121,1
IF(NFAC(I) .ME. 2) GO TO 400

C

C TRANSFORM FOR FACTOR OF 2 (INCLUDING ROTATION FACTOR)

C

KSPANaKSPAN/2

Ki aKSPAN+2

210 K2%KK.KSPAN
AK=A(K2) O

BK2 ( K2)

A(K2)zA(KK)-AK

B(K2)=B(KK)-BK

B(KK)z8(KK).9K
KK=K24ICSPAN

IF(KK .LE. MN) GO TO 210



KzKK- Ne

IF(KK .LE. JC) GO To 210

IF(KK .GT. KSPAN) GO T0 800

220 Clul.0-CD

230 K2=KK+KSPAN

AK=A(KK)-A(K2)

lK4S(KK) -B(K2)

AC KK)=A(KC)+A(1C2)

8(KK)=B(ICK)+B(K2)

A(K2)ClAK-S1BK

S(K2)zS1AK+C 1*9K

K=K2+KSPAN

IF(KK .LT. NT) GO TO 230

K2=KK-NT

Clz-Cl

KKzKl K2

IF(KK .GT. K2) GO TO 230

AK-C1 - CCl+SD*S1)

S1=(SD*Cl -COSl)+Sl
C

C THE FOLLOWING THREE STATEMENTS COMPENSATE FOR TRUNCATION

C ERROR. IF ROUNDED ARITHMETIC IS USED, SUBSTITUTE

C ClmAK

C

Clz0.5/(AK**2+S1**2)+0.5
Sl=Cl*Sl

Cl=Cl*AK

KK=KK+JC

IF(KK .LT. K2) GO TO 230

K1K+INC+INC

KK=(Kl-KSPAN)/2+JC

IF(KK .LE. JC+JC) GO TO 220

GO TO 100

C
C TRANSFORM FOR FACTOR OF 3 (OPTIONAL COE)

C

320 XK,=i(K.KSPAN

1C2=K1.ICSPAN

AK=A(KK)

9KzB(KK)

AJzA(K1 )+A(K2)

SJ=9(K1 )+S(K2)

A(KK)uAK+AJ

S(KK)zSK+BJ

AK2O.5*AJ.AK

BK=-0.5*J9K

AJ:(A(K )-A(K2))*Sl20

BJ=(B(K1 )S(K2))*Sl20

A(K )=AK-BJ

B(K1 )=SK+AJ

A(K2)=AKeBJ

B(K2)=8K-AJ

~KK2*KSPAN



IF(KK .LT. MN) GO TO 320

KKuKK-NN

IF(KK .LE. KSPAM) GO TO 320

GO TO 700

C TRANSFORM FOR FACTOR OF 4

C
400 IF(NFAC(I) .WE. 4) GO TO 600

KSPNNzKSPAN

KSPANuKSPAN/4

410 ClxI.O

420 Kl=KK:KSPAN

K2u1C14.ISPAN

AKP=A(KK)+A(K2)

AKMuA(KK)-A(K2)

A.JPuA(K1 )+A(K3)

AJMA(Kl)-A(K3)

A(KK)=AKP+AJP

AJPAKP-AJP

BKPzB(KK)+8(C2)

RKM=S(KK)-3(K2)

*JPuS(Kl )*6(K3)

BJ14u6(KI ) 3(K3)

B(KK)=SKP.I.JP
BjPuBKP.3jP
IF(ISN .LT. 0) GO TO 450

AKPuAWMBJM

AKMeAKM+SJM

BKP=SKNM'AJM
8KM=SKN- AJM

IF(S1 .EQ. 0.0) GO TO 460
430 A(Ki )%AICP*ClBKP*S1

B(Kl )=AIP*SKP*Cl
A(K2)*AJP*C2- BJP*S2 I

*( K2 )UAJP*SZBjP*C2

A(K3)xA10*C3-BKM*S3

G(K3)=AKMS3+GKN*C3

*KvdeKSPAN

IF(KK .LE. NT) GO TO 42U

440 C2=CI (cOCl+SO*Sl)

Sla(SD*Cl .CD*Sl ).Sl

C
C THE FOLLOWING THREE STATEMENTS COMPENSATE FOR TRUNCATION

C ERROR. IF ROUNDED ARITHMETIC IS USED, SUBSTITUTE

C CI=C2

C
Cl=0.5/(C2*2.Sl*2)O.5

Cl=Cl1C2

C2-Cl**2.Sl**2
S2=2.0*Cl*Sl
C3=C2*C1 -S2*Sl



S3aC2*S ,S2*C1

KXZKK-NT+JC

IF(KX .LE. KSPAN) GO TO 420

KK=KK- (SPAN+ [NC
IF(KK .LE. JC) GO TO 41a
IF(KSPAN .EQ. JC) GO T'O 800

GO TO 100

450 AKPzAKNeIJN

AKM=AKM-BJM

*KP=BKM-AJM

BIOM=pKJqAJM

IF(S1 .NE. 0.0) GO TO 430

460 A(KI)=AKP

B(K1 )aBKP
A(K2)xAJP
g(K2)=SJP
A(K3 )AKM7

S(K3)=BK4

KK=K3+KSPAN

IF(KK .LE. WT) GO TO 420

GO TO 4"0

C

C TRANSFORM FOR FACTOR OF 5 (OPTIONAL COE)

C

510 C2=C72*2-S72'*2

52*2. 0*C72S72

520 KlxKK+KSPAN

J2=C1.KSPAN
a~zK2+KSPAN

KI.3eKSPAN

AKP=A(K1 )+A(K4)

AKI4.A(Kl)-A(K4)
SKP*S(K1 )+B(K4)

SKM28(K1)3(K4)

AJPzA(K2 )+A( K3')

AJM*A(K2) -A(K3)
BJPuB(K2)+U(K3)

UJM2I(KZ) -B(P3)

AA=A(KK)

86=8(KK)

A(KK)2uM.AKP+AJP

B(KK)2S9+IKP+BJP

AK2AKP*C72+AJP*C2+AA

BK=SK*PC7Z+SJP*C2+88

AJzAKMS2+AJMIS2

U.jzSBMS72+gjm*S2

A(K1 ):AKBJ

A(K4)aAIZ.BJ

B(K1 )28K+AJ

8(K4)=8K-Aj

AK=AKP*C2+AJP*C72+AA

BK=SKP*C2+9JP*C72+88

AJ=AKMP*S2AJMST2

BJ=SKM*SZ -BLM*72



A(K2)AK-BJ

A( K3 )AK+BJ

B(X2)UBK4AJ

B(K3)zK-AJ
Ku4gSPAN

IF(KK .LT. NN) GO TO 520

KKzKNN

IF(ICK .LE. KSPAN) GO TO 520

GO TO 700

C

C TRANSFORM FOR 000 FACTORS

C

600 KuNFAC(Z)

KSPNN=KSPAN

KSPANaKSPAN/K

IF(K EQ0. 3) Go TO 320

IF(K .EQ. 5) GO TO 510

IF(K .EQ. JF) GO TO 640

J FuK

Sl=RAD/Fk0OAT(K)

ClzCOS(S1)

S12SIN(SI)

IF(JF .GT. MAXF) GO TO 998

CX(JF)zl.O

SK(JF)zO.0

Jul

630 CK(J)=CK(K)*Cl.SK(K)*Sl

SK(J)sCK(KO'S1 -SK(K)*C1

CK(K):CK(J)

SK(K)=-SK(J)
J*J*1

IF(J .LT. K) GO TO 630

640 K1:*K

KZICK4(SPNN
AMA(KK)

BSS9(KK)

AKzAA

9KzSU

JXl

Kl=Kl.(SPAN

650 KZ=KZ-'ZSPAM

JJ+1

AT( )-A(Kl ).A(K2)

AK=AT(J ).AK
ST(J)=B(K1 )+B(K2)

BK=ST(J)+BK

jE.j+1

AT(J )=A(K1 )-A(K2)

Kl:Kl.KSPAN

IF(Kl .LT. K2) GO TO 650

A(KK)-AK

B(KK)=SK



Kl=KK

K~zKK+KSPNN

Jal

660 KluI( +KSPAN

KZ=K2- KSPAN

JJ-J

AKzAA

AizO .0

sJao.0

K-1

670 ivc~il

AK=AT(K)*CK(JJ)+AK

BK=ST(K)C(JJ )+IK

AJ=AT(K)*SK( JJ )+AJ

JuST(K)*SK(JJ )+SJ

jjuJJ4j

IF(JJ .GT. JF) JJ=JJ-JF

IF(K .LT. JF) GO TO 670

K=JF-J
A(K )zAK-Bi

gCKi )=SK+AJ

A(K2)=AK+.J

B(K2)=SK-AJ

j=j4.i

IF(J .LT. K) GO TO 660

KK=KK+ICSPNN

IF(KK .LE. M) GO TO 640

KK=KK.NN

IF(KK .LE. KSPAN) GO TO 640

C

C MULTIPLY BY ROTATION FACTOR (EXCEPT FOR FACTORS OF 2 AND 4)

C

700 IF(I .EQ. M) GO TO 800

KK=JC+l

710 C2=1.O.CD

s12SO

720 C~xC2

S2=Sl

KKxKK+CS PAN

730 AK=A(KK)

A(KK)=C2*AK-SZ'S(KK)

B(KK)zSZ*AK.CZS9(KK)

KK=KK+KSPNN

IF(KK .LE. NT) GO TO 730

AK=Sl*SZ

S2=S1 *C2+C1 '52

C2=C1 'C2 -AK

KK=KK -NT+KSPAN

IF(KK .LE. KSPNN) GO TO 730

C2=C - (CD*Cl+SD*Sl)

Sl=Sl+(S0'clC C0S1)

C



C THE FOLLOWING THREE STATEMENTS COMPENSATE FOR TRUNCATION
C ERROR. IF ROUNDED ARITHMETIC IS USED, THEY MAY

C BE DELETED.

C
C .O.5I(cZ*2+*2.S1+2.S
S12C1*S1
C2=Cl*C2
KK=KK- KSPNN+JC
!F(KK .LE. KSPAM) GO TO 720
KK=KK- KSPAN+JC+-INC
IF(KK .E. JC+JC) GO TO 710

GO TO 100

C

C PERMUTE THE RESULTS TO NORMAL ORDER .. -DONE IN TWO STAGES

C PERMUTATION FOR SQUARE FACTORS OF N

800 NP(1)=KS
IF(KT .EQ. 0) GO TO 890

KuKT.ICT.1
IF(M .LT. K) KzK-l

Jul

NP(K.1)zjC

810 NP(J+l)uNP(J)/NFAC(J)

NP(K)=NP(K.1 )NFAC(J)

K2K- 1

IF(J .LT. K) GO TO 810

K3=NP(K.1)
KSPANNP(2)
KKzJC~l
K2=K(SPAN+l

Jul

IF(N WNE. NTOT) GO TO 850

C
C PERMUTATION FOR SINGLE-VARIATE TRANSFORM (OPTIONAL CODE)

C
820 AK=A(KK)

A(KK)uA(K2)

A(K2)uAK
*K=9(KK)
*(KK)zS(K2)
S(K2)=BK
KK=KK. INC
K2zKSPAN.K2

IF(K2 .LT. KS) GO TO 820

830 K2xK2-NP(J)

J=J,1

K2-NP(J+-l)+K2

IF(KZ .GT. NP(J)) GO TO 830

84.0 IF(KK LT. K2) GO TO 820
KK=KK. INC

K2=KSPAN.K2

IF(K2 LT. KS) GO TO 840



IF(KK .LT. KS) GO TO 83O

jC-K3

GO TO 890

C PERMUTATION FOR MULTIVARIATE TRANSFORM

850 K=KK+JC

860 AKuACKK)

A(KK)sACK2)
A(K2)zAK
BKzB(KK)

B(KK)=BCK2)
*(K2)uSK
K~zKK4.INC

Kz2INC

IF(KK .LT. K) GO TO 860

IK:xKKeKS.JC
K2=KZ+KS- JC

IF(KK .LT. NT) GO TO 850

KZ:K2 NT+KSPAN

KK*KK-NT+JC

Le IF(K2 .LT. KS) GO TO 850

870 K2aK2-NP(J)

K2*NP(J+1 )+K2

IF(K2 .GT. NP(J)) GO TO 870

Jal

880 IP(ICK .LT. KZ) GO TO 850
KK=KK+JC
K2zKSPAN+K2

IF(K2 .LT. KS) GO TO 880

IF(KK .LT. KS) GO TO 870

.JCxK3
890 IF(2*KT+1 .GE. M) RETURN

KSPVNNNP(KT+I)

C

C PERMUTATION FOR SQUARE-FREE FACTORS OF N

C

JzM KT

NFAC(J+I )I

900 NFAC(J)xNFAC(J)NWFACCJ+l)

IF(J MNE. KT) GO TO 900

KTzKT+l
NNsNFAC(KT)- I

IF(NN .GT. MAXP) GO TO 998

JJ=o

GO TO 906

902 JJ=JJ-K2

K2=KK

KK:NFAC(K)

904 JJ=KK+JJ



IF(JJ GE!. K2) GO TO 902

NP(J)U.JJ

906 I2FAC(KT)

KxKT.1

~K=FAC(K)
J=,J+I

IF(J .LE. NN) GO TO 904

C

C DETERMINE THE PERM4UTATION CYCLES OF LENGTH GREATER THAN 1

GO TO 914

910 KmKK

KK2MP(K)

NP(K)z-K

IF(KK .ME. J) GO TO 910

914 Jz1e1

K~zVP(J)

IF(KK .LT. 0) GO TO 914

IF(KK .ME. J) GO TO 910

NP(J)U-J

IF(J .ME. MN) GO TO 914

MAXF2*1'4AXF

C

C REORDER A AND 8, FOLOWING THE PERMUTATION CYCLES

C

GO TO 950

924 Ju4-1
IF(NP(J) .LT. 0) GO TO 924

J.JZJC

926 KSPAN=JJ

IF(JJ .GT. MAXF) KSPANxMAXF

44244 -KSPAM

KsNP( 4)

~KuJC'K+I I+JJ
Ki zKK+(SFAM

K2=0

928 K2z*Z2e1

AT(K2)sA(Kl)
IT(K2)sG(KI)

KaIINC

IF(Kl .ME. KK) GO TO 928

932 KlzKK+KSPAN

K 4~-C*(KeNP(K))

Kz-NP(K)

936 A(K1)-A(K2)

B(Kl)zB(K2)

KT:KI. [NC

K2=K2- INC
IF(Kl .NE. KK) GO To 936
ICKI2

IF(K .NE. J) GO TO 932

Ki KK+KSPAN



K2*O
940 K2uK2+i

A(Kl)xAT(K2)

B(KI )BTCK2)

Kl=Kl-INC

IF(Kl .ME. KK) GO TO 940

IF(JJ .NE. 0) GO TO 926

IF(J .NE. 1) GO TO 924

950 J=K3+1

NTNT -KSPNN

IImNT-INC+

IF(NT .GE. 0) GO TO 924

RETURN

C

C ERROR FINISH, INSUFFICIENT ARRAY STORAGE

C

998 ISNaO

PRINT 999

STOP

999 FORMAT(' ERROR FFT, INSUFFICIENT ARRAY STORAGE')

END



**,*,.4*************,***, SUBROUTINE CALSEL *****.*tt *.***,.-W-*

MOOULE NAME CALSEL

MODULE TYPE SUBROUTINE

PROGRANMER THOMAS REILLY

° DATE MARCH 4, 1987

REVISIONS

'. DESCRIPTION

THIS SUBROUTINE IS DESIGNED TO CALCULATE THE CSEL

FROM THE SIGNATURE. THIS IS DONE BY FIRST REMOVING THE

SHOCKS FROM THE INPUTED PRESSURE ARRAY AND THEN DOING

AN FFT ON THE ARRAY. THE CSEL VALUE IS THEN COMPUTED

FROM THE FFT OUTPUT.

MCULE I/O CALSEL(PRESS, PTIME, NPTS, CSEL)
. .....

INPUTS

NPTS - INTEGER NUMBER OF POINTS IN PRESS AND PTIME.

PRESS REAL(504) ARRAY CONTAINING THE SIGNATURE PRESSURES

PTIME REAL(504) ARRAY CONTAINING THE TIME ASSOCIATED W/P

OUTPUTS

CSEL - REAL CALCULATED SOUND EXSPOSURE LEVEL IN DB.

- VARIABLE DICITONARY

CF REAL USED TO COMPUTE THE C-WEIGHTED SPECTRUM

EIND INTEGER VALUE OF THE LAST INDICE NEEDED IN THE S

TIME ARRAY.

ETIME2 INTEGER END OF SECOUND TIME ARRAY WITH A VALUE L

THAN PTIME(NPTS).

GF - REAL USED TO COMPUTE THE MEAN SQUARE SOUND PR

LEVEL AT FREQUENCY F FOR BANDWIDTH (l/T)

ICNT • INTEGER LOOP CONTOL VARIABLE.

LCE REAL USED FOR SUMATION OF THE C-WEIGHTED SOUN

EXPOSURE LEVEL.

MAXIND INTEGER ARRAY INDICE FOR THE MAX PRESSURE.

MPRESS REAL MAX PRESSURE VALUE.

PRESS2 REAL(1024) SECOUND PRESSURE ARRAY WITH INTERPOLATE

PTIME2 REAL(1024) SECOUND TIME ARRAY WITH T INCREMENTS OF

SCOUNT INTEGER NUMBER OF SHOCKS THAT HAVE BEEN FOUND.

SIND INTEGER STARTING INDICE FOR THE SECOUND TIME ARR

STIME2 INTEGER START OF SECOUND TIME ARRAY WITH A VALUE

GREATER THAN PTIME(l).



- TCNT - ITEGER : COUNTER FOR THE PTIME2 ARRAY.

TCNT2 INTEGER : COUNTER FOR THE PTIME ARRAY.

TCNT3 -INTEGER : COUNTER FOR THE PTINE ARRAY.

a.

- CALLING MODULES
. . ...... .o .....

a.

a.

CALLED MODULES
. . ............

a.

FFT(PRESS2, PRESS, NPTS, NPTS, NPTS, 1) ;

THIS SUBROUTINE PERFORMS A FOURIER TRANSFORM ON THE THE IN

*- ARRAY PRESS2, WITH NPTS HAVING A VALUE OF 512 OR 1024.

a.

a.

SUBROUTINE CALSEL(TPRESS, TPTIME, NPTS, CSEL)

'. DECLARE SUBROUTINE PARAMETER INPUT/OUTPUT VARIABLES.

REAL TPRESS(504), TPTIME(504), CSEL

INTEGER NPTS

- DECLARE SUBROUTINE DEPENDANT VARIABLES.

REAL PRESS(2048), PTIME(2048)

REAL PRESS2(2048), PTIME2(2048), MPRESS

REAL LCE, GF, CF, CF1, CF2, CF3

INTEGER ICNT, MAXINO, SCOUNT, SIND, EIND, ETIHE2, STIME2, TCNT1,

I TCNT2, TCNT3

COMPLEX IP(2048)

'- ASSIGN ARRAY TO SIZE 1024.

DO 3, 1 a 1,NPTS

PRESS(I) s TPRESS(I)

PTIME(1) a TPTIME(I)

3 CONTINUE

*" PAD WITH 0.0.

DO 4, 1 a NPTS I, 2048

PRESS(I) a 0.0

PTIME() 0.0

4 CONTINUE

*- INITIALIZE VARIABLES.

MPRESS = PRESS(1)

MAXIND z 0

SCOUNT a 0



' - IF THE ARRAY DOESN'T START WITH A VALUE OF ZERO ADD ONE.

IF ((PRESS(I) ME. 0.0)) THEN

NPTS a NPTS 1

DO 5, ICNT u NPTS, 2, -1

PRESS(ICNT) a PRESS(ICNT 1)

PTIME(ICNT) a PTIME(ICNT - 1)

5 CONTINUE

PRESS(M) = 0.0
PTIME(1) x PTIME2) - 0.5

ENDIF

• - IF LAST ELEMENT OF THE ARRAY ISN'T ZERO THEN ADO ONE.

IF ((PRESS(NPTS) .ME. 0.0)) THEN

NPTS a NPTS + 1

PRESS(NPTS) a 0.0

PTIME(NPTS) a PTIME(NPTS - 1) + 0.5

ENDIF

' - TRAVERSE PRESSURE ARRAY FINDING MAX PRESS-E AND REMOVING SHOCKS.

DO 10, ICNT a 2, NPTS

.- IF A SHOCK IS FOUND INCREMENT SHOCK COUNTER BY ONE.

IF (PTIME(ICNT - 1) .EQ. PTIME(ICNT) + (SCOUNT - 0.5))

1 SCOUNT a SCOUNT + 1

INCREASE TIME ARRAY BY A FACTOR OF .5 FOR EACH SHOCK FOUND.

PTIME(ICNT) z PTIME(ICNT) + (SCOUNT * 0.5)

FIND 1MAX PRESSURE.

IF (PRESS(ICNT) .GT. MPRESS) THEN

MPRESS a PRESS(ICNT)

MAXIND a ICNT

ENDIF

• - END LOOP.

10 CONTINUE.

* - CALCULATE THE START AND END INDICES FOR THE SECOUND TIME ARRAY.

SIND z INT((PTIME(MAXIND) - PTIME(1)) / 0.5) + 2

EIND z INT((PTIME(NPTS) - PTIME(MAXIND)) / 0.5) + (2 + SIND)

IF (SIND.LT.1.OR.EIND.GT.2048) THEN

CSEL a -1.0

RETURN

ENDIF
PTIME2(SIND) a PTIME(MAXIND)

PRESS2(SIND) a PRESS(MAXIND)

TRAVERSE TIME ARRAY STARTING FROM THE MAX PRESS TO THE LAST ELEMEN

DO 20, ICNT = (SIND + 1), EIND

INCREMENT TIME FROM MAX PRESS IN 0.5 SECOUND INCREMENTS.

PTIME2(ICNT) s PTIME(MAXIND) + ((ICNT SIND) 0.5)

- END LOOP.



20 CONTINUE

. TRAVERSE TIME ARRAY STARTING FROM MAX PRESS DOWN TO FIRST ELEMENT.

DO 30, ICNT a (SIND - 1), 1, -1

DECREMENT TIME FROM MAX PRESS IN 0.5 SECOUND INCREMENTS.

PTIME2(ICNT) a PTIME(MAXIND) - ((SIND - ICNT) * 0.5)

END LOOP.

30 CONTINUE

STIME2 a 1

ETIME2 x EINO

• - FIND THE ELEMENT IN PTIME2 THAT IS GREATER THAN PTIME( ).

40 IF (PTIME2(STIME2) .LT. PTIME(1)) THEN

STIME2 a STIME2 + 1

GOTO 40

ENDIF

-" FIND THE ELEMENT IN PTIME2 THAT IS LESS THAN PTIME(NPTS).

50 IF (PTIME2(ETIME2) .GT. PTIME(NPTS)) THEN

ETIME2 x ETIME2 - I

GOTO 50

ENDIF

TCNT1 a STIME2

TCNT3 a 2

• " TRAVERSE TIME AND PRESSURE ARRAY INTERPOLATING PRESS FOR DELTA T.

60 IF (TCNT1 .LE. ETIME2) THEN

IF THE PRESENT ARRAY ELEMENT IS THE MAX PRESSURE THEN SKIP IT.

IF (TCNT1 .EQ. SIND) THEN

TCNT2 a MAXIND

TCNT3 a MAXIND + 1

TCNT1 a TCNT1 + 1

ENDIF

FIND AN ELEMENT OF PTIME THAT IS LARGER THAN PTIME2.

70 IF (PTIME(TCNT3) .LT. PTIME2(TCNT1)) THEN

TCNT3 a TCNT3 + 1

ENDIF

TCNT2 x TCNT3 - 1

INTERPOLATE A VALUE FOR THE PRESS FOR PTIMEZ(TCNT1).

PRESS2(TCNT1) a (((PRESS(TCNT3) - PRESS(TCNT2)) / (PTIME

1 (TCNT3) - PTIME(TCNT2))) * (PTIME2(TCNT1)

2 PTIME(TCNT2))) + PRESS(TCNT2)

MOVE TO THE NEXT ELEMENT OF PTIME2.

TCNT1 a TCNT1 1 1

END OF LOOP.



GOTO 60

END I F

START PRESS2 AND TIME? ARRAYS AT THE FIRST ELEMENT.

DO 80, ICNT zSTIME2, ETIME2

PRESS2(ICNT -(STIME2 1)) a PRESS2(ICNT)

PTIME2(ICNT -(STIME2 1)) a PRESS2(ICNT)

80 CONTINUE

NPTS a (ETIME2 STIME2) + 1

IF (NPTS.GT.2048) THEN

CSEL = -1.0

RETURN

END IF

S PAD THE ARRAY WITH ZERO'S

D0 90, ICNT z NPTS+l, 2048

PRESS2(ICNT) a 0.0

90 CONTINUE

Do 100, ICNT a 1, 2048

PTIME2(ICNT) z 0.0

100 CONTINUE

IF (NPTS .LE. 512) NPTS a 512

IF (NPTS GT1. 512) NPTS - 1024

IF (NPTS GOT. 1024) NPTS *2048

D0 THE FFT.

CALL FFT(PRESS2, PTIMEZ, NPTS, NPTS, NPTS, 1)

COMPUTE THE C WEIGHTED SOUND EXPOSURE LEVEL.

LCE a0.0

T a NPTS *0.0005

IxNPTS

NPTS z NPTS I2

00 102 ICNT *1,1

IP(ICNT) C MPLX(PRESS2(ICNT),PTIME2(ICNT))

102 CONTINUE

DO 105 ICNT a1,NPTS

IP(ICNT) a IP(ICNT.-1) * (0.5/I)
PRESS(ICNT) x ICNT/0.5

105 CONTINUE

00 110, ICNT a1, MPTS

GF 2REAL((2/T) * IP(ICNT) * CONJG(IP(ICNT)))

IF (GF .NE. 0.0) GFs 10* LOG1(GF/0.00002*2)
CFl z 2.242881E16 *PRESS(ICKT)**4

CF2 xPRESS(ICNT)**2 + 20.598997**2

CF3 2 (PRESS(ICHT)**2 + 12194.22**2)

CF * CF1 / ((CF2 *CF3)**2)

IF (CF .NE. 0.0) CF z 10 * LOG1O(CF)



IF ((CF+GF) .ME. 0.0) LCE zLCE *10 **((GF +CF) /10.)
110 CONTINUE

CONVERT THE OUTPUT INTO 09.

IF (LCE AME. 0.0) THEN

CSEL a 10 * ALOGIO(LCE)

END! F

END SUBROUTINE.

RETURN

END



C

C
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C

C SUBROUTINE: PRTSNG

C PROGRAM4MER: PHILIP J. DAY

C XONTECH INC.

C BB LABORATORIES

C DATE: APRIL 15, 1987

C

C PURPOSE: TO OUTPUT THE BOOM SIGNATURE USED TO CALCULATE
C FOCAL OVERPRESSURES AT THE GROUND.
C

C

SUBROUTINE PRTSNG(XXTPPT,NPTS,CC)

REAL XXT(504),PPT(504)
INTEGER NPTS

COMMON /RAYOUT/ SSZGMA,SPHIO,SXK(3),OPG,CSEL

COMMON /STATS/ STATFG, BOOMFG, MACHFG, CONTFG, BOOMVL,
+ MACHVL, CONTVL(S,20), CONTYPM5, WIDTH, FFT,

+ SIGNAT, RAYTRC, SCRPAO, SCRPSF, SCRALL

LOGICAL LMFG, LMCFL1, LMCFLO, PLYFG, MRFG, PERFG

LOGICAL STATFG, MACHFG, B00MFG, CONTFG

LOGICAL RAYTRC, SIGMAT, FF7. SCRPAD, SCRPSF, SCRALL

LOGICAL GPCPFL, GPCPMH, GPCPBM, GPCPCN, RAYINX

IF (.NOT.SIGNAT) RETURN

TFACT - 1000./CC

WRITE(20,2000) SSIGMA,SPHIO

WRITE(20, 2001)

DO 100 1 a 1,mPTS

WRITE(20,2002) XXT(I)-TFACT,PPT(I)/47.85

100 CONTINUE

20OOOFORMAT('1 TO zl,Fl2.3,1 PHIC zl,FB.3)

2001 FORMAT(' ***** PRESSURE SIGNATURE ~**I*,//,6X,
'TIM4E (MS)',9X,'PRESSURE (PSF)-,/)

2002 FORMAT(4X,F12.3,8X,F10.4)

RETURN

END



SUBROUT INE RBRAYS

*- MODULE NAME RBRAYS

MODULE TYPE SUBROUTINE
9.

PROGRAMMER THOMAS REILLY

DATE APRIL 20, 1987

REVISIONS

DESCRIPTION

THIS SUBROUTINE WAS DESIGNED TO READ IN THE RAYS FROM

FILE, SORT THE RAYS ON THE PHI ANGLE AND THEN REMOVE THE 8A

RAYS. ONCE THIS IS DONE THE RAYS ARE WRITTEN BACK INTO THE

SEQUENTIAL ACCESS FILE.
9.

MODULE I/O NONE.

*. .........

FILE I/0

ONE SEQUENTIAL ACCESS FILE NAME (?).

* VARIABLE DICTIONARY

...................

9.

TARR - REAL(13,200) ARRAY THE RAYS ARE SORTED IN.

RECNT - INTEGER NUMBER OF RECORDS IN TARR.

RFLAG INTEGER FLAG FOR WHAT TYPE OF RAY IT IS.

9.

SUBROUTINE RBRAYS

COMMON /CARL/ BOMFCT

COMMON /RAYOUT/ TTO, TPHIO, TXK(3), TOPG, CSEL

INTEGER RECNT, K, RFLAG

REAL TARR(13,500)

REWIND(12)

RECNT = I

'" READ INFORMATION FROM THE FILE INTO TARR.

10 CONTINUE

READ(12, 15, END=100) RFLAG, (TARR(K,RECNT), K=2,12)

TARR(1,RECNT) s RFLAG



TARR(10,RECNT) z TARR(1O,RECNT) / 47.85

TARR(13,RECNT) z 0.0

RECNT aRECNT * 1
IF (RECNT.GT.500) THEN

WRITE(6,-) t MORE THEN 500 CAUSTIC RAYS IN RBRAYS

GOTO 100

ENDI F

GOTO 10

15 FORMAT (12,IX,F10.2,3F8.0,F9.3,FlO.2,2FB.O,Fll.4,2FI0.4)

SORT THE ARRAY TARR OSN PHI ANGLE.

100 CONTINUE

RECNT a RECNT -1

IF ((RECNT .LE. 1) .AND. (TARR(1O,1) .EQ. 0.0)) RETURN

IF (RECNT .LT. 3) GOTO 700

CALL SORT(RECNT, TARR, 6)

SEARCH ARRAY FROM THE BEGINNING LOOKING FOR BAD RAYS.

DO 200, Ix 1, (RECNT-2)

IF (((TARR(10,I) .LT. TARR(1O,1+1)) .AND. (TARR(10,I.1)

1.GT. TARR(10,1e2))) .OR. ((TARR(10,I) .GT. TARR(10,I+1))

2 .AND. CTARR(1O,1+1) .LT. TARR(10,I+2)))) THEN

AVAG a (TARR(10,I) + TARR(1O,I+1) + TARR(1O,I+2))/3.0

DIF1 a ABS(TARR(1O,I) - AVRG)

DIF2 x ABS(TARR(10,1+1) AVRG)

D1F3 a ASS(TARR(1O,I+2) AVRG)

XBAD aMAX(DIF1,DIF2)

XBAD z MAX(D1F3,XBAD)

IF (XBAD .EQ. DIMi IBAD a 1

IF (XBAD .EQ. DIF2) IBAD = 2

IF (XBAD .EQ. 01F3) IBAD z 3

IF (IBIAD .EQ. 2) THEN

DEVI a ABS(TARR(10,1) -TARR(1O,1+1))

DEV2 a ASS(TARR(1O,I+1) -TARR(10,1+2))

ROEV a MAX(DEV1,0EV2)

IF (RDEV EQ0. DEVI) IBCNT 2 0

IF (RDEV EQ0. DEV2) IBCNT x2

OPHI = ABS(TARR(6,I.IBCNT) -TARR(6, 1.1))

OSEC a RDEV / OPHI

IF (OSEC .GE. 15.0) THEN

TARR(13,1+1) aTARR(13,I'-1) + 1.0

END IF

END IF

END IF

200 CONTINUE

DO 300 1 x RECNT, 3, -1

IF (C(TARR(10,I) .LT. TARR(10,I-1)) .AND. (TARR(10,1*1)

1.GT. TARR(1O,I-2))) .OR. ((TARR(1,1) .GT. TARR10O4.1))

2 .AND. (TARR(10,I-1) .LT. TARR(10,I-2)))) THEN
AVRG = (TARR(10,1) + TARR(10,1*1) + TARR(1O,1-2))/3

OIFi ABS(TARR(10,1) -AVRG)

DIF2 ABS(TARR(10,1-1) AVAG)

DIF3 zA8S(TARR(10,1-2) -AVRG)



XBAD x KAX(DIFI,DIF2)

XBAD a KAX(XBAD,DIF3)

IF MXAD .EQ. DIFI) ISAD a 1

IF MXAD .EQ. DIF2) IBAD z 2

IF MXAD .EQ. DIF3) IBAD x 3

IF (IBAD .EQ. 2) THEN

DEV1 a AIS(TARR(1O,1) - TARR(1O,[-1))

DEV2 a ASS(TARR(1O41-1) -TARR(10,1-2))

R0EV z MAX(DEV1,DEV2)

IF (R0EV .EQ. DEV1) IBCNT a 0

IF (RDEV .EQ. DEVZ) IBCXT -2

DPHl z ABS(TARR(6,1IIBCNT) -TARR(6,1-1))

DSEC a R0EV / DPHIl

IF (OSEC .GE. 15.0) THEN

TARR(13,I- ) aTARR(13,1-1) + 1.0

END IF

END IF

END IF

300 CONTINUE

700 PI4AX a -999999.9

DO 400, Ix ,RECNT

IF (TARRC13,I) .LT. 2.0) THEN

IF (TARR(10,I) .GT. PMAX) THEN

IMAX aI

PM AX aTARR(10,I)

END IF

WRITE OUT TO FILE

TTO aTARR(7,I)

TPHIO -TARR(6,I)

TXK(l) z TARR(8,I)

TXK(2) a TARR(9,I)

TOPG TARR(1O,I) * 47.85

CSEL a TARR0i1,I)

600 CALL STORE(21,.FALSE.,.FALSE.,.FALSE.,IREC)

END! F

400 CONTINUE

WRITE RECORD INAX OUT TO FILE 10.

TARR(10,IMAX) aTARR(10,IMAX) * 47.85

WRITE(8,500) (TARR(K,IM4AX),iKs2,5), (TARR(K,IMAX),

1 K-7,9), TARR(6,IMAX), TARR(1O,IMAX),

2 TARR(11,IMAX), BOMFCT

500 FORMAT(F8.2,3F8.0,F8.2,2F8.0,F8.3,F1O.4,FI0.4,F1O.4)

END

********t*********..*SUBROUTINE SORT

MODULE NAME SORT

MODULE TYPE SUBROUTINE



'. PROGRAMMER : THOMAS REILLY

- DATE : DECEMBER 1, 1986

'- DESCRIPTION :

THIS SUBROUTINE IS DESIGNED TO SORT AN INPUTED ARRAY

USEING A HEAP SORT METHOD ON A SEPECIFIED SORT FIELD.

*- VARIABLE DICTIONARY

°. ....... ...

'- TEMPAR ARRAY OF RAY'S TO BE SORTED ON TERMINATION TIME.

*- TRAY TEMPORARY VARIABLE TO HOLD AN ELEMENT OF THE RAY DATA WH

IT IS BEING SWITCHED WITH ANOTHER ELEMENT.

'. NREC NUMBER OF RECORDS IN THE SEGMENT TO BE SORTED.

. SREC STARTING RECORD OF THE SEGMENT.

. OFFSET - OFF SET BETWEEN THE ARRAY AND STARTING RECORD OF THE SEG

. I,J,K,L COUNTERS USED TO MINIPULATE THE ARRAY.

. IR - COUNTER USED TO MINIPULATE THE RAY ARRAY.

0.

- CALLING MODULE

. ..........

0.

*- SCRHFL - SUBROUTINE THAT CREATES THE SCRCHPAD FILE.
0.

0.

0. CALLED MODULE : NONE.

. .............

0.

0.

SUBROUTINE SORT(NPTS,TEMPAR,SRTFLD)

INTEGER NPTS, I, J, K, L, ARRL, SRTFLD

PARAMETER (ARRL - 13)

REAL TRAY(ARRL)

REAL TEMPAR(ARRL,500)

SET UP INITIALIZATION FOR HEAPSORT.

L z NPTS / 2 + I

IR s NPTS

0. HEAP CREATION PHASE.

30 CONTINUE

IF (L .GT. 1) THEN.-

L z L -1

INITIALIZE RRA TO ELEMENT RA(L) IN THE RAY ARRAY.

; *; m b mm~mm m mmm mm mmmmmmmmmma lfm (1fff' m '-1



DO 32, K a 1, ARRL

TRAY(K) = TEMPAR(K,L)

32 CONTINUE

ELSE

PLACE TOP OF HEAP AT THE END OF THE ARRAY.

00 34, K = 1,ARRL

TRAY (K) x TEMPAR(K,IR)

TEMPAR(K,IR) - TEMPAR(K,1)

34 CONTINUE

IR a IR - I

PLACE SMALLEST ELEMENT AT THE BEGINING OF THE ARRAY.

IF (IR .EQ. 1) THEN

DO 36, K zI,ARRL

TEMPAR(K,1) a TRAY(K)

36 CONTINUE

EXIT LOOP AND WRITE ARRAY BACK INTO THE RAY FILE.

GO TO 100

ENDI F

ENDIF

IzL

JaL+L

'- SET UP TO SHIFT DOWN ELMENT RRA TO ITS PROPER LEVEL

70 IF (J .LE. IR) THEN

IF (J .LT. IR) THEN

COMPARE THE RAY TERMINATION TIMES.

IF (TEMPAR(SRTFLD,J) .LT. TEMPAR(SRTFLD,(J+1))) J J 1

ENDIF

COMPARE THE RAY TERMINATION TIMES.

IF (TRAY(SRTFLD) .LT. TEMPAR(SRTFLD,J)) THEN

DO 72, K-I,ARRL

TEMPAR(K,I) = TEMPAR(K,J)

72 CONTINUE

I J
J=J+J

ELSE

THIS IS RRA'S LEVEL. SET J TO TERMINATE SHIFT DOWN

i a IR + 1

ENDIF

LOOP WHILE J LESS THAN OR EQUAL TO IR.

GO TO 70

ENDIF

2- PUT RRA INTO ITS SLOT.

O0 74, K=I,ARRL

TEMPAR(K,I) z TRAY(K)

74 CONTINUE



'- LOOP UNTIL ARRAY IS SORTED.
GO TO 30

100 CONTINUE

RETURN

END



J t t . SUBROUTINE LSQUAR .

NODULE NAME LSQUAR

*- MODULE TYPE SUBROUTINE
S.

'- PROGRAMER THOMAS REILLY

- ATE : MAY 7, 1987
S.

'" DESCRIPTION :

THIS SUBROUTINE IS DESIGNED TO ACCEPT A VELOCITY

VECTOR WHICH IT THEN WEIGHTS AND COMPUTS A LEAST SQUARE

APPROXIMATION FOR A POLYNOMIAL OF N DEGREES WITH NPTS.
S.

S.

SUBROUTINE LSQUAR(TIME)

COMMON /SPLINE/ NPTS,S(100,3),A(100,3),B(100,3),C(100,3),

1 D(100,3)

PARAMETER (N a 2)

DIMENSION ACCVEC(100,3), TIME(100), T(6), ACWGHT(6,3)

DIMENSION E(20,21)

INTEGER NPTS, DET

IF (NPTS .LT. 3) RETURN

READ ACCELARTION VECTOR INTO ACCVEC.

DO 5 1 a 1, 100

DO 5 J = 1,3

ACCVEC(I,J) = C(I,J)

5 CONTINUE

DO 10 I z 1,3

A(1,I) x 0.0

8(1.I) x 0.0

D(1,1) a 0.0

10 CONTINUE

*- MOVE THE WEIGHT WINDOW ONE ELEMENT AT A TIME.

00 1000 1 a 2,NPTS

IF ITS THE FIRST OR LAST ELEMENT WEIGHT IT 1 2 1.

IF ((I .EO. 2) .OR. (I .EQ. NPTS)) THEN

IF (I .EQ. 2) THEN
K=1

L 4

ELSE



K NPTS 2

L a NPTS

END IF

IF ((J .EQ. K) .OR. (J .EQ. L)) THEN

Wa

ELSE

W 2

ENDIF

DO 50 J2 - 1,3

50 ACWGHT(1,J2) a ACCVEC(K,J2)

T(1) a TIMECK) - TIME(K+1)

00 60 1 x 2,3

0 70 J2 - 1,3

ACWUHT(J,J2) x ACCVEC(K+l,J2)

70 CONTINUE
T(J) a 0.0

60 CONTINUE

DO 80 J2 * 1,3

80 ACWGHT(4,J2) = ACCVEC(K+2,J2)

T(4) x TIME(K+2) TIME(K+1)
lu~ CONTINUE

CAPN a 4

IF ITS NOT THE FIRST OR LAST ELEMENT WEIGHT IT 1 2 2 1.

ELSE

K xI-2

IF (( .EQ. (1-2)) .OR. (J .EQ. (1+1))) THEN

W- 1

ELSE

W=2

ENDIF

DO 150 J2 - 1,3
150 ACWGHT(1,J2) x ACCVEC(K,j2)

T(1) a TIME(K) - TIME(K+2)

DO 160 1 s 2,3

DO 170 J2 a 1,3

170 ACWGHT(J,J2) a ACCVEC(K I,J2)

T(J) a TIME(K+I) " TIME(K+Z)

160 CONTINUE

00 180 J a 4,5

DO 190 J2 2 1,3

ACWGNT(J,j2) a ACCVEC(K+2,j2)
190 CONTINUE

T(J) a 0.0

180 CONTINUE

DO 195 J2 a 1,3

195 ACWGHT(6,J2) • ACCVEC(K+3,J2)

T(6) a TIME(K+3) " TIME(K+2)

200 CONTINUE

CAPN = 6

ENDIF

00 900 KI a 1,3



DET a 2

NP1 a N 1

DO 300 11 a 1, NP1
E(1.M'2) a0.0

00 300 1 1,1

ECI1,J) a 0.

300 CONTINUE

DO 500 K a 1, CAPM

P1 a 1.0

DO 500 11 1 ,0P1

P2 a 1.0

D0 400 J x 1,11

E(11,J) a E(11,J) +P1 P2
P2 aP2 * TMK

400 CONTINUE

E(11,N+2) z E(I1,N+2) *P1 ACW.GHT(K,Kl)

P1 x P1 TMK

S00 CONTINUE

DO 600 11 z 1, WP1

DO 600 .1 a 1, 11

E(J,11) aE(11,J)

600 CONTINUE

CALL GAUSJR(N~l, DET, E, DELTA)

A(IKl) a E(3,N+2)

B(I,K1) - E(2,N.2)

90 CINUE (,W2

100 CONTINUE

RETURN

END



*W**1******~*******9****~*** SUBROUTI NE GAUSJR ***** *W*

SUBROUTINE FOR GAUSS-JORDAN REDUCTION AND DETERMINANT EBALUATIO

' N EQUALS THE NUMBER OF EQUATIONS. M EQUALS N, AND DET IS 1 IF

'- ONLY THE DETERMINANT IS TO BE RETURNED. OTHERWISE THE DET IS 2

. AND M a N + 1.

SUBROUTINE GAUSJR(N, DET, E, DELTA)

INTEGER DET

DIMENSION E(20,21)

NMN+1

GOTO (3,6),DET

3 M a N

- INITIALIZE THE DETERMINANT.

6 DELTA a I

00 12 K 1,N
DELTA = DELTA * E(K,K)

KPI = K+ I

DO 9 J a KP1,M

E(KJ) a E(K,J) / E(K,K)

9 CONTINUE

IF (KP1 .GT. N) GOTO 13

DO 12 1 z KP1,N

DO 12 J a KP1,M

E(I,J) a E(IJ) - E(I,K) * E(K,J)
12 CONTINUE

13 IF (DET .EQ. 1) GOTO 18

NM1 a N - I

DO 15 IND = 1, NM1

K a N * - INO
KI1 = K - 1

DO 15 1 x 1, KI

E(1,4) a E(1,M) - E(I,K) * E(K,M)

15 CONTINUE

18 RETURN

END

SUBROUTINE STOREC(TITLE,GPCPFL, GPCPMH, GPCPBM)
a.

• - THIS SUBROUTINE IS DESIGNED TO STORE NEEDED VARIABLES IN

' - A TEMPORARY FILE SO THE PLOTING/RAYTRACING CAN PE RUN AS



A TWO STEP PROCESS.

COMMON /CHRTAIS/ ARCRFT, MSSNS, SITES, TAILNM

COMMON /INTTABS/ ENOATE, ENTIME, STDATE, STTIME, NUMREP

COMMON /STATS/ STATFG, SOOMFO, MACHPG, CONTFG, BOOMVL,

MACHVL, CONTVL, CONTYP, WIDTH, FFT,

2 SIGNAT, RAYTRC, SCRPAD, SCRPSF, SCRALL

INTEGER ENDATECS,10), ENTIME(5,10), STDATE(5,10)

INTEGER STTIME(5,1O), CONTYP(S), MLUNREP

REAL CONTVL(5,20), IOOMVL, MACHVL, WIDTH

LOGICAL STATFG, 8 O0M G, MACHPG, CONTPG, SIGNAT, RAYTRC,

I SCRPAD, SCRPSF, SCRALL, GPCPFL, PFT, GPCPMN, GPCPBM

CHARACTER*70 TITLE
CHARACTER*6 ARCRPT(5, 10)

CHARACTER*16 NSSNS(5, 10)

CHARACTER*1O SITES(5,20)

CMARACTERS TAI LNM(5,1 0)

OPEN(76,FILE=U'HOLOVAR' ,STATUSZ'UNKNOWN')

WRITE(76,FMTg'(A)') TITLE

DO 10 1 21, 5

WRITE(76,P14T='(A)I) (ARCRFT(I,J),J=1,10)

WRITE(76,FMTzl(A)I) (MSSNS(I,J),J=1,1O)

WRITE(76,FMTs'(A)I) (SITES(Z,J),J=1,20)

WRITE(76,FHTz'(A)') (TAILNM(I,J),Jz1,l0)

WRITE(76,FMTzl(18)1) (ENTIME(I,j),Jxl,lO)

WRITE(76,FMTs'(18)') (ENDATE(I,J),J-1,10)

WRITE(76,FMT3'(18)1) (STTINE(I,J),J:1,10)

WRITE(76,FMT=1(18)1) (STDATE(I,J),J=1,10)

WRITE(76,FMT='(18)1) CONTYP(I)

WRITE(76,FMTzl(F20.4)1) (CONTVL(I,J),J=1,20)

10 CONTINUE

WRITE(76,FMTw=(5L1)') STATFG, B00MFG, M4ACMPG, CONTFG, FPT
WRITE(76,FMTz'(6L1)') SIGNAT, RAYTRC, SCRPAO, SCRPSF, SCRALL,

GPCPPL

WRITE(76,PMTu*(3P20.4)') BOOMVL, MACHVL, WIDTH

WRITE(76,FMTu'(2L1,I8)') GPCPMH, GPCP9M, NUI4REP

CLOSE(76)

RETURN

END



SUBROUTINE SCRPAD

MODULE NAME : SCRPAD

MODULE TYPE : SUBROUTINE

PROGRA4ER : HARRY SEIDMAN
* DATE : DECEMBER 1986

* REVISIONS MARCH 1987, UPDATED TO BE CONSISTENT WITH BOOMAP2.

" DESCRIPTION :
THE PURPOSE OF THIS SUBROUTINE IS TO READ DATA FROM TH

SCRCHPAD FILE TO PLOT CONTOURS. IT ALSO CALCULATES AREA OF
CONTOUR LEVELS AND CALLS THE APPROPRIATE SUBROUTINES TO CAL

THE CONTOUR LEVELS.

* MODULE I/O : SCRPAD(SCRPSF)
*. ...

INPUTS :
* SCRPSF - LOGICAL FLAG TRUE IF CONTOURS ARE TO BE IN PSF E

" OUTPUTS NONE.

S.

* FILE I/O

*-..

' SCRCHFL - FILE CONTAINING THE SORTED SCRCHPAD RAY DATA.
0.

S.

" VARIABLE DICTIONARY
* . ..................

*" ACTYPE CHAR(8) AIRCRAFT TYPE.
- AR REAL AREA OF THE CONTOUR LEVEL.
- ATIME REAL(1000) TIME ASSOCIATED WITH A/C X,Y,Z COORDINAT
- AX REAL(1000) X COORDINATE ASSOCIATED WITH THE A/C.
- AY REAL(1000) Y COORDINATE ASSOCIATED WITH THE A/C.
*- AZ REAL(i00) Z COORDINATE ASSOCIATED WITH THE A/C.

*- CSLEV REAL CARBET BOOM LEVEL USING CARLSON'S METHOD
*- CONVAL REALCO) 10 CONTOUR VALUES TO ATEMPT TO MAKE 3 CO

- EMACHN REAL ENDING MACH NUMBER.

- IPATH INT(0O00) THE PATH TO CONECT THE CONTOUR PTS.

e IPTS INT(1000) NUMBER OF PTS FROM EACH TIME HACK ACCUIR

*- JPTR INTEGER NUMBER OF PTS IN IPATH.
* MAXOP REAL MAXIUM OVERPRESSURE.



MOATE CHAR() MISSION DATE.

MNAME CHAR(16) MISSION NAME.

MSITE CHAR0i0) MISSION SITE.

'. NPPH INT(1000) UPPER BOUND IN ARRAY'S FOR EACH TIME HAC

NPTS INTEGER NUMBER OF PTS READ IN FROM THE FILE.

NTH INTEGER NUMBER OF TIME HACKS.

- PRESS REAL1ODOO) PRESS ASSOCIATED WITH RX, RY.

RX REALt0O00) X COORDINATE OF WHERE THE RAY TERMINATES

RY - REAL(iO00) Y COORDINATE OF WHERE THE RAY TERMINATES

SMACHN - REAL STARTING MACH NUMBER.

TAILN CHAR(S) TAIL NUMBER OF THE A/C.
XCOORD - REAL X COORDINATE OF THE MAXIUM OVERPRESSURE.

XINT REAL(000) X COORDINATE OF THE INTERPOLATED CONTOUR

YCOORD REAL Y COORDINATE OF THE MAXIUM OVERPRESSURE.

YINT REAL(IO00) Y COORDINATE OF THE INTERPOLATED CONTOUR

XPLT REAL 000) X COORDINATE OF THE CONNECTED PTS TO PLO

YPLT REAL(1000) Y COORDINATE OF THE CONNECTED PTS TO PLO

* ZCOORD REAL Z COORDINATE OF THE MAXIUM OVERPRESSURE.

*- CALLED MODULES

CCONVL (PRESS, NPTS, CONVAL, SCRPSF); CONVERTS FROM PASCALS TO PS

PRESS REAL(1000) PRESSURE IN PASCALS RETURNED IN 0B OR PS

NPTS • INTEGER NUMBER OF POINTS !N PRESS.
CONVAL " REALC1O) CONTOUR LEVELS TO LOOK FOR.

SCRPSF - LOGICAL FLAG TRUE IF PRESSURE TO BE IN PSF.

S.

PSETUP (AX, AY, AZ, NPTS, XTEMP, YTEMP, XBASE, YSASE, ATIME, FTS,
SETS UP THE PLOT PAGE WITH THE FLIGHT TRACK, FLIGHT INFORM

AND SCALES THE CONTOURS AND FLIGHT TRACK.

ATIME REAL(000) : TIME ASSOCIATED WITH A/C X,Y,Z COORDINAT

AX REAL(1000) : X COORDINATE ASSOCIATED WITH THE A/C.

AY REAL(000) : Y COORDINATE ASSOCIATED WITH THE A/C.

AZ REAL( OOO) : Z COORDINATE ASSOCIATED WITH THE A/C.
NPTS INTEGER : NUMBER OF PTS READ IN FROM THE FILE.

XTEMP REAL : STARTING X COORDINATE OF THE FLIGHT TRAC

YTEMP REAL : STARTING Y COORDINATE OF THE FLIGHT TRAC

XBASE REAL : PLACE FROM WHICH TO BASE THE CONTOUR.

YBASE REAL : PLACE FROM WHICH TO BASE THE CONTOUR.

ATIME REAL(000) : TIME ASSOCIATED WITH X,Y,Z OF THE A/C.

FTS REAL : SLOPE OF THE FLIGHT TRACK.

SCALE REAL : SCALE OF THE FLIGHT TRACK AND CONTOUR.

S.

FNDCNT (PRESS(LPTR), RX(LPTR), RY(LPTR), NPPH(JPLT),

CONVAL(IPLT), ITPTR, XINT, YINT, ICNT);

FINDS X AND Y COORDINATES ASSOCIATED WITH THE CONTOUR LIV

EACH TIME HACK.

PRESS REAL(1000) PRESSURE IN PASCALS RETURNED IN DS OR PS

RX REAL(000) X COORDINATE OF WHERE THE RAY TERMINATES
RY REAL(IO00) Y COORDINATE OF WHERE THE RAY TERMINATES



NPPH INTEGER :NUMBER OF PTS IN THIS CURRENT TIME HACK.

CONVAL -REAL :CURRENT CONTOUR VALUE BEING SEARCHED FOR
ITPTR INTEGER :NUMBER OF PTS FOUND FOR THIS CONTOUR LEV
XINT REAL(1000) %X COORDINATE OF INTERPOLATED PTS FOR CON
YINT REAL(1000) %Y COORDINATE OF INTERPOLATED PTS FOR CON

[CRT -INTEGER :NUMBER OF PTS FOUND FOR CURRENT TIME MAC

BY FDCN TO REAE ACONTOUR.
IPS NT100): UMEROF PTS FOEAHTIME HACK ACCUIR

NTH ITEGE : NMBEROF TIME HACKS.

IPTH IN(100 :TH PTHTO COETTECONTOUR PTS.
JPTR INTGER NUBEROF PTS IN IPATH.

PLOTIT (XPLT, YPLT, JPTR, XTEMP, YTEMP, XBASE, YBASE, AR, CONVALCI

FTS, SCALE, SCRPSF); PLOTS EACH OF THE THREE CONTOUR LEVEL

XINT REAL(1000) :X COORDINATE OF INTERPOLATED PTS FOR CON

TINT REAL(1000) : COORDINATE OF INTERPOLATED PTS FOR CON

JPTR INTEGER :NUMBER OF PTS IN IPATH.

XTEMP REAL :STARTING X COORDINATE OF THE FLIGHT TRAC

YTEMP -REAL :STARTING Y COORDINATE OF THE FLIGHT TRAC

XBASE REAL :PLACE FROM WHICH TO BASE THE CONTOUR.

YIASE REAL :PLACE FROM WHICH TO BASE THE CONTOUR.

AR REAL :AREA OF THE CONTOUR LEVEL.
CONVAL REAL :CURRENT CONTOUR VALUE BEING SEARCHED FOR
FTS REAL :SLOPE OF THE FLIGHT TRACK.
SCALE REAL :SCALE OF THE FLIGHT TRACK AND CONTOUR.

SCRPSF .LOGICAL :FLAG TRUE IF CONTOURS ARE TO BE IN PSF E

'- CLSPLTO; CREATES A NEW PLOT PAGE.

' CALLING MODULE
. ........

SUBROUTINE SCRPAD(SCRPSF, TEMPAR)

DIMENSION ATIME(4000), AX(4000), AY(4000), AZ(4000)

DIMENSION RX(4000), RY(4000), PRESS(4000),ACTIME(4000)

DIMENSION NPPM(1500), IPTS(1500), YPLT(1500), ACT(1500)

DIMENSION XINT(1500), YINT(1500), IPATH(1500), XPLT(1500)

DIMENSION CONVAL(10), TACT(1500), TEMPAR(11,1000)

COMMON /HEADER/ MNAME, MOATE, MSITE, ACTYPE, TAILN

COMMON /OPREC/ SMACHN, CBLEV, MAXOP, XCOORD, YCOORD, ZCOORO,

1 EMACHN

CHARACTER *8 ACTYPE, MOATE, TALLN



CHARACTER *10 MSITE

CHARACTER *16 MNAME

REAL MAXOP, EMACHN, SNACHN
LOGICAL SCRPSF, SMFLG, NEWPLT

C INITIALIZE COUNTER ETC.

DATA ITPTR, ITH/Z'O/

C

REWIND(32)

10 CONTINUE

I1z

PHIl a 0.0

PH12 a 0.0

SMFLG - .FALSE.
NEWPLT z .TRUE.

C READ THE MISSION INFORM4ATION FROM THE HEADER

READ(32,15,ENDu200) MNAME, MOATE, MSITE, ACTYPE, TAILN, ZCOORD

15 FORMAT (3X,A16, A8,2X, AID, 2X ,2A8,2X,F9.2)

20 CONTINUE

READ A RECORD FROM THE SCRCHPAD FILE.

READ(32,3201,ENO a 200) ATIME(I),AX(I),AY(I),AZ(I),

1 ACTIME(I, RX(I),RY(I),TEMP2,PRESS(I), TEMP3, TEMP4

3201 FORMAT(F8.2, 3F8.O, F8.2, 2F8.0, F8.3, 3Fl0.4)

IF (I .EQ. 1) THEN

PHIl a TEMP2

PH12 a TEMP2

ELSE

PHIl a PHIZ

PH12 s TEMP2

END IF

' IF ITS THE FIRST RECORD STORE THE STARTING MACH NUMBER.
IF (I .EQ. 1) SMACHN a TEMP4

' CONVERT FROM METERS TO FEET.

AX(I) 2 AX(I) /0.304,8

AY(I) 2 AY(I) /0.304,8

AZ(I) - AZCI) I .3048

RX(I) a RX(I) 0,5n~f48

RYCI) a RY(I) / 048

IF ITS THE LAST RECORD STORE THE ENDING MACH NUMBER.

IF ((ATIME(I) .NE. 88.) .AND. (ATIMEMI .NE. 99.)) THEN

1 2 +

IF (I .GT. 4000) THEN

PRINT *,'EXCEEDING ARRAY BOUNDS GT 4000'

END IF

EMACHN = TEMP4



GO TO 20

END IF

READ THE MAXIMUM OVERPRESSURE RECORD.

READ (32, 3202, END=2OO) TEMP, TEMP2, TEMP3, TEMP4, TEMPS,
1 XCOORO, YCOORD, MAXOP, TEMP6, CSLEV

3202 FORMAT (F8.2,3FB.0,F8.2,2F8.0,3F10.4)

t. CONVERT FROM METERS TO FEET.
XCOORD a XCOORD / 0.3048

YCOORD a YCOORD / 0.3048

ZCOORD x ZCOORD / 0.3048

200 CONTINUE

NPTS a 1-1

IF (I .LE. 1) GO TO 400

*. CONVERT PRESSURE FROM PASCALS TO DS OR PSF.

CALL CCONVL( PRESS, NPTS,.CONVAL, SCRPSF)

*- SET UP PLOT, PLOT FLIGHT TRACK AND FLIGHT TRACK INFORMATION.

CALL PSETUP (AX, AY, AZ, NPTS, XTEMP, YTEMP, XBASE, YBASE, ATIME,
1 FTS, SCALE)

'. FIND CONTOUR INFORMATION FOR UP TO 3 CONTOURS.

o FIND THE MIN X,Y COORD OF THE RAYS INCASE IT IS A STRAIGHT ACCELAR

FLIGHT.

CNTMIN z 99999999

00 250, In 1,NPTS

IF (CNTMIN .GT. (ABS(RX(I)) * ABS(RY(1)))) THEN
XHOLD a RX(I)

YHOLD = RY(I)

CNTMIN a ABS(RX(I)) + ABS(RY(I))

ENDIF

250 CONTINUE

CNTMIN a 99999999

DO 255 1 = NPTS,1,-1

IF (CNTMIN .GT. (ABS(RX(I)) * ABS(RY(I)))) THEN

XHOLD2 * RX(I)

YHOLD2 a RY(I)

CNTMIN s ABS(RX(I)) + ABS(RY(I))

ENDIF

255 CONTINUE

ITH z 0

DO 256, N-1,1000

NPPH(I) = 0

256 CONTINUE

FIND THE UPPER BOUND OF EACH TIME HACK.

PRETIM x 0.

DO 300 I = 1, NPTS



IF( PRETIM .EQ. ATIME(I)) THEN

IPPH(ITH) a NPPH(ITH) + 1

ELSE

ITH m ITH + I

NPPH(ITH) a1

PRETIM *ATIMEC!)

END IF
300 CONdTINUE

S LOOP UNTIL WE GET THREE G000 PLOTS AND MAKE TEN ATTEMPTS.

NMGOOO x 0

DO 1000 IPIT 21,10

ITPTR *2

LPTR I

TRAVERSE THRO.JGHT EACH TIME HACK.

DO 900 JPLT z 1, ITH

IF(NPPH(JPLT) .LT. 3) THEN

LPTR a LPTR + NPPH(JPLT)

GO TO 900

END IF

FIND PTS FOR THIS CONTOUR LEVEL.

CALL FNDCNT(PRESS(LPTR),RX(LPTR),RY(LPTR),NPPH(JPLT),

1 CONVAL(IPLT),ITPTR,XINT,YINTICNT,ACTIME(LPTR),ACT)

DO 41 125 2LPTR, NPPH(JPLT)+LPTR

41 CONTINUE

C

LPTR xLPTR + NPPH(JPLT)

IF( ICNT .LE. 1 .OR. ICNT .EQ. 3) GO TO 900

NTH z NTH + 1

IPTS(NTH) =ICNT

IF ((P494000 .EQ. 0) .AND. (NTH .EQ. 2)) THEN

IMHAC zJPLT

XT1 2 XINTM3

XT2 a XINT(ICNT+2)

YTI a YINT(3

YT2 2 YINT(ICNT+Z)

C XT z (XINT(3) + XINT(ICNT+2.)) /2

C YfT z (YINT(3) +YINT(ICNT+2))/2

C IF ((XT .T. XINT(3)) .OR. (XT .GT. XINT(ICNT+2)))

C 1 XT 2(XINT(3) + XINT(ICNT+2))/2 +XINT(3)

C IF ((YfT .LT. YINT(3)) .OR. (YfT .GT. XINT(ICNT+2)))

C 1 Yr (YINT(3) + YINT(ICNT+2))/2 + YINT(3)

ELSE IF (JPLT .EQ. IMHAC) THEN

ITEMP cITPTR - (ICNT -1)

XT1 = XINT(ITEMP)

XT2 = XINT(ITPTR)



YTI YINT(ITEMP)

YT2 aYINT(ITPTR)

C XT a (X!NT(ITEMP) + XINT(VITPTR)) /2

C YT a (YINT(ITEMP) + YINT(ITPTR))/2

C IF ((XT .LT. XINT(ITEMP)) .OR. (XT .GT. XINT(ITPTRM)

C 1 XT a (XINT(ITEMP) + XINT(ITPTR))/2 +XINT(ITEMP)

C IF ((YT .LT. YINT(ITEMP)) O.O (YT .GT. XINT(ITPTR)))

C 1 YT a CYINT(ITEMP) + YINT(ITPTR))I2 + YINT(ITEMP)

C

ENC IF
900 CONTINUE

IF (CITPTR .LT. 6) .OR. (MN .LE. 2)) THEN

GO TO 1000

ELSE

NMGOOO a NMGOOO + 1

END IF

IF ((SNFLG) .AND. (IPTS(NTH) MNE. 4))

1 GOTO 1100

IF((IPTS(NTH) .EQ. 4) .AND.

1 (NTH .GT. 2)) THEN

SMFLG u .TRUE.

IPTS(1 a 2
XINT(1) a XHOLD

YINT(1) a YHOLD

XIMT(2) - XHOLD2

Y!NT(2) a YHOLD2

ITPTR = ITPTR 3

MN a NTH + 1

IPTS(NTN) a3

IF (FTS .EQ. 999999) THEN

XINT(ITPTR-2) aXT1

XINT(ITPTR) z XT2

IF MXASE EQ0. 0.5) THEN

YINT(ITPTR-2) a YTI + (NMGOOO*(l./20.*SCALE))
YINT(ITPTR) a YT2 - (NMGOOD(l./20.SCALE))

XINT(ITPTR-1) z (XHOLD+XHOL02)/2. + (NMGOOO

*(0./20. SCALE)

YINT(ITPTR-1) a (YMOLD+YH0LD2)/2.

ELSE

YINT(ITPTR-2) z YT1 -(NMG0O(1./20.*SCALE))

YINT(ITPTR) a YT2 4(NMGOO00(1./20.*SCALE))

XINT(ITPTR-1) a(XHOLD.XHOLD2)/2. - (WMG000

* (1./20. *SCALE)

Y!NT(ITPTR-1) 2 (YHOLD+YHOLD2)/2.

END IF

ELSE

IF (FTS .EQ. 0.0) THEN

YINT(ITPTR-2) = T1

YINT(ITPTR) m YT2

IF (XBASE EQ0. 0.5) THEN

XINT(ITPTR-2) a XTi (NMGOO*c./20.*SCALE))



XINT(ITPTR) z XT2 + (NMGOOD*(1./20.*SCALE))

XINT(ZTPTR-1) -(XHOLO.XMOLD2)/2.

YINT(ITPTR-1) 2(YNOLD+YNOL02)/2. - (NNGOOD

* 01.120. *SCALE))

ELSE

XINT(ITPTR-2) xXT1 + (NMGOOD(l./20.SCALE))

XINT(ITPTR) -XT2 - (NMGOOD(./20.*SCALE))

XINT(ITPTR-1) - (XHCLD+XHOLD2)/2.

Y!NT(ITPTR-1) x(YHOLD+YHOLD2)/2. +(NMGOOD

* (0./20. *SCALE))

ENDI F

ELSE

XINT(ITPTR-2) - XT1

XINT(ITPTR) z XT2

IF (XIASE .EQ. 0.5) THEN

Y!NT(ITPTR-2) a YT1 + (NMGOOO(1./20.*SCALE))

YINT(ITPTR) zYTZ (NMGOOOO(1./20.*SCALE))

ELSE

Y!NT(JTPTR-2) xYT1 (NMGOOO*(l./20.*SCALE))

YINT(ITPTR) a YT2 + (NMG000*(1./20.*SCALE))

END IF

FTSY a ABS((AY(NPTS)-AY(1))/(AX(NPTS)-AX(l)))

IF (FTSY .LT. 1.0) THEN

IF (XBASE .EQ. 0.5) THEN

XINT( ITPTR-l1)z(XHOLD.XHOLD2)/2. +(NMGOOD

* (1./20. * SCALE))

ELSE

X!NT( ITPTR* 1 )XHOLD.XHOLO2)/Z. -(NMGOOO

* (l./20. * SCALE))

END IF

IF (((YHOLD+YHOLD2)/2.) .LT. 0.0) THEN

Y!NT( ITPTR- 1)z(YHOLD+YHOL02)/2. -

(NMGOOO * 01./20. *SCALE))FTSY

ELSE

YINT(ITPTR-1)(YHOLD+'HOLD2)/2. +

(NMGOOO * (1.120. * SCALE))FTSY

ENDI F

ELSE

IF (XBASE .EQ. 0.5) THEN

XINT(ITPTR-1 )x(XH0LD+XH0LD2)/2. + (NMGOOO

* (l./20. *SCALE))FTS

ELSE

XINT(ITPTR- 1)s(XHOLD+XNOLD2)/2. -(NMGOOD

* (1./20. * SCALE))FTS

ENDIF

IF (((YHOLD+YHOLD2)12.) .LT. 0.0) THEN

YINT(ITPTR-1)=(YH0LD+YH0LD2)/2. - (NMGOOD
*(l./20. *SCALE))

ELSE

YINT(ITPTR-1)(YHOLD+YHCLD2)/2. + (NMGOOD

*(l./20. *SCALE))

END IF
END IF

END IF



ENDIF

ELSE

DO 910 1 s2,NTH

ZPTS(I-I) a IPTS(I

910 CONTINUE

WNH a MN - 1

DO 920 1. 3, ITPTR

XINT(1-2) v XINT(I)

YINT(I-2) a YINT(I)

ACT(I-2) 2 ACT(I)

920 CONTINUE

ITPTR a ITPTN - 2

END IF

CONNECT UP THE POINTS FOR THIS CONTOUR

CALL CONPTS(IPTS,NTH,IPATH,JPTR)

YMIN x999999.

DO 950 ICON x 1, JPTR

XPLT(ICON) a XINT(IPATH(ICON))

YPLT(ICON) a YINT(IPATH(ICON))

TACT(ICON) a ACT(IPATH(ICON))

IF (YPLT(ICON) .LT. YHIN) YHIN aYPLT(ICON)

950 CONTINUE

PLOT THIS CONTOUR

SORT THE PTS. SO THEY ARE IN ORDER ACCORDING TO TERM TIME.

IF (.NOT. SNFLG) THEN

ITMP 2(JPTR-I)/2

DO 600 1 a 1,ITMP

TEMPAR(1,I) a XPLT(I)

TEMPAR(2,I) z YPLT(I)

TEMPAR(3,I) a TACT(I)

600 CONTINUE

IF (ITMP .GT. 1) CALL SORTRY(ITMP,TEMPAR,3)

DO 610 I z 1,ITMP

XPLT(I) aTEMPAR(1,(ITMP+1-1))

YPLT(I) a TEMPAR(2,(ITMP.1-1))

610 CONTINUE

DO 615 1 a 1,ITNP

TEMPAR(1,I) - XPLT(I+ITNP)

TEMPAR(2,I) a YPLT(I.ITNP)

TEMPAR(3,I) a TACT(I+ITNP)
615 CONTINUE

IF (ITMP GOT. 1) CALL SORTRY(ITMP,TEMPAR,3)

DO 620 I z 1,ITMP

XPLT(I.ITMP) 2TEMPAR(l,I)

YPLT(I+ITMP) =TEMPAR(2,I)

620 CONTINUE

XPLT(JPTR) z XPLT(1

YPLT(JPTR) =YPLT(1)



ELSE
[TNP z (JPTR-6)/2

DO 630 1 z 1,VTNP

TEIHPAR(1,I) a XPLTM1

TEPHPAR(2,I) a YPLT(1)

TEMPAR(3I) z TACT(I

630 CONTINUE

IF (ITN4P .GT. 1) CALL SORTRY(ITMP,TEMPAR,3)

DO 640 1 - ITPP

XPLT(I z TEMPAR(1,(ITMP+1I1))

YPLTMI a TEMlPAR(Z,(ITMP*1-I))

640 CONTINUE

DO 645 1 - 1,ITMP

TEMPAR(1,I z XPLT(I+ITI4P.2)

TEMPAR(2,I) z TPLT(I+ITMP+2)

TEMPAR(3,I) z TACT(I+ITMP+Z)

645 CONTINUE

IF (ITP4P .GT. 1) CALL SOR TRY(ITMP,TEMPAR,3)

DO 650 1 z 1,ITMP

XPLT(I.ITMP"2) 2 TEMPAR(l,I)

YPLT(I+ITMP.2) m TEIHPAR(2,I)

650 CONTINUE

ENOIF

CALCULATE THE AREA OF THE CONTOUR PLOT.

AR z0.0

DO 975 ICNT z 2,JPTR

BASE a (XPLT(ICNT -1 )-XPLT(ICNT))

HEIGHT m YPLT(ICNT - 1) -YPLT(ICNT)

TAR z 0.5 * (BASE *HEIGHT)

YM a MIN('PLT(ICNT),YPLT(ICNT-1))

AR a AR +(TAR + (BASE * (TP4IN - YM)))

975 CONTINUE

AR a ABS( AR/27878400.00)

IF (.NOT. SNFLG) JPTR a JPTR -1

CALL PLOTIT(XPLT, YPLT, JPTR, XTEI4P, YTEMP, XBASE, YBASE, AR,

+ CONVAL(IPLT), FTS, SCALE, SCRPSF, NEWJPLT)

IF (NMGOOD .EQ. 3) GO TO 1100

1000 CONTINUE

'100 CONTINUE

'- CREATE ANOTHER PLOT PAGE.

CALL CLSPLT

IF NOT END OF THE DATA THEN MAKCE ANOTHER CONTOUR.



IF (ATZME(NPTS.1) .EQ. 88) THEN

GO TO 10

END IF

'* CL OSE THE PLOT FILE

400 CONTINUE

RETURN

END



***.****.**ttt***.** ,t,. SUBROUTINE CCONVL ,

MODULE NAME CCONVL

'- MODULE TYPE SUBROUTINE

- PROGRAMMER HARRY SEIDMAN

- DATE DECEMBER 1986

" REVISIONS APRIL 1987, UPDATED TO CONVERT TO PSF ALSO.

" DESCRIPTION
THE PURPOSE OF THIS SUBROUTINE IS TO CONVERT THE PRESS

FROM PASCALS TO D8 OR PSF. FIND THE MAXIUM PRESSURE, AND

SELECT THE 10 TOP CONTOUR VALUES TO PLOT.

MODULE I/0
. .....

*- INPUTS

PRESS REAL(IO00) : PRESSURE IN PASCALS.

NPTS INTEGER : NUMBER OF PTS IN THE PRESS ARRAY.

SCRPSF LOGICAL : TRUE IF PRESS IS TO BE CONVERTED TO PSF.

" OUTPUTS

PRESS REAL(0000) : PRESSURE IN DB OR PSF.

*- VARIABLE DICTIONARY

. ...........

'- TVAL1 " REAL(40) CONTOUR LEVELS IN DR.

*- TVAL2 REAL(40) CONTOUR LEVELS IN PSF.

* CALLED MODULES NONE
. ........

CALLING MODULE
. ........

*- SCRPAD - SUBROUTINE THAT DRIVES THE SCRACHPAD PLOTTING ROUTINE

SUBROUTINE CCONVL(PRESS,NPTS,CONVAL,SCRPSF)

LOGICAL SCRPSF

DIMENSION PRESS(NPTS), CONVAL(10),TVAL1(4O),TVAL2(4O),TVAL(40)

DATA TVALl/70.,72.5,75.,77.5,8O.,82.5,85.,87.5,

1 90.,92.5,95.,97.5,100.,102.5,105.,107.5,



2 110.5,112.5,115.,117.5,120.,122.5,125.,127.5,

3 130.5,132.5,135.,137.5,140.,142.5,145.,147.5,

4 150.5,152.5,155.,157.5,160.,162.5,165.,167.5/

DATA TVAL2/.0078125,.01172,015625,.0234375,.03125,.046875,.0625,

1 .09375,.125, 1875,.25,.375, .5,.75,1.,1.5,Z.,3.,4.,6.,

2 8.,12.,16.,24.,32.,52.,64.,96.,128.,256,320.,512. ,768.,

3 1024.,1536.,2048.,3072.,4096.,6144.,8192./

C CONVERTING DATA FROM PASCALS TO DO,

C ALSO FIND THE MAXIMUM VALUE

C
PMAX a -1.E30

C

CONVERT THE INPUTED PRESSURE TO DO OR PSF.

DO 100 1 - 1,NPTS

IF (SCRPSF) THEN

PRESS(I) a PRESS(I) / 47.85

ELSE

PRESS(I) a 10. * ALOG1O(PRESS(I) * PRESS(M)) + 94.0

END IF

PMAX z AMAX1(PMAX,PRESS(I))

100 CONTINUE

'. INITIALIZE TVAL WITH THE CORRECT CONTOUR LEVELS IE. PSF/DB.

DO 110 1 a 1,40

IF (SCRPSF) THEN
TVAL(M) = TVAL20C)

ELSE

TVAL(I" a TVALU(I)

ENDIF

110 CONTINUE

C

C IDEPTIFY THE MAXIMUM CONTOUR, I.E. THE FIRST CONTOUR VALUE

C LESS THAN OR EQUAL TO THE MAX PRESSURE.

C

DO 200 1 = 1 , 40

IC a 40 I + I

IF(PMAX .GE. TVAL(IC)) GO TO 250

200 CONTINUE

250 CONTINUE

C

C

C SET THE TEN CONTOUR VALUES

C

DO 300 1 x 1,10

CONVAL(I) a TVAL( IC I I + 1)

300 CONTINUE

RETURN

END



* * . * SUBROUTINE FNDCNT t

• MODULE NAME FNDCNT

MODULE TYPE SUBROUTINE

- PROGRA14MER : HARRY SEIDMAN

- DATE DECEMBER 1986

'- REVISIONS APRIL 1987, UPDATE TO SEARCH FROM FAR END OF ARRAY FOR

CONTOUR VALUES IF TWO ARE ALREADY FOUND.

'" DESCRIPTION

THE PURPOSE OF THIS ROUTINE IS TO TAKE AN ARRAY OF

PRESSURES , INTERPOLATE THE DATA TO FIND THE

NUMBER OF TIMES THAT THE DESIRED CONTOUR VALUE

EXISTS FOR EACH THIS TIME HACK, AND FIND THE

THE INTERPOLATED X AN Y LOCATION WHERE THE CONTOUR

BELONGS.

• MODULE 1/0

.*.....

• - INPUTS

PRESS REAL1OO) PRESSURE IN PASCALS RETURNED IN D8 OR PS

RX REAL(1000) : X COORDINATE OF WHERE THE RAY TERMINATES
RY REAL(1000) Y COORDINATE OF WHERE THE RAY TERMINATES

NPPH INTEGER NUMBER OF PTS IN THIS CURRENT TIME HACK.

CONVAL - REAL CURRENT CONTOUR VALUE BEING SEARCHED FOR

* - OUTPUTS:

ITPTR INTECER NUMBER OF PTS FOUND FOR THIS CONTOUR LEV

XINT • REAL(iODO) : X COORDINATE OF INTERPOLATED PTS FOR CON

YINT REAL(1000) z Y COORDINATE OF INTERPOLATED PTS FOR CON

ICNT INTEGER NUMBER OF PTS FOUND FOR CURRENT TIME MAC

VARIABLE DICTIONARY

. . ..........

" CALLED MODULES : NONE

. ........

- CALLING MODULE

. ........

"- SCRPAD - SUBROUTINE THAT DRIVES THE SCRACHPAD PLOTTING ROUTINE

SUBROUTINE FNDCNT(PRESS,X,Y,NPTS,CONVAL,ITPTR,XINT,YINT,ICNT,

1 ACTIME,ACT)



DIMENSION PRESS(NPTS), X(NPTS), Y(NPTS), ACTIME(NPTS)

DIMENSION XINT(1500), YINT(1500), ACT(1500)

C
C SET UP A COUJNTER TO MAKE SURE WE DO NOT FIND MORE THAN

C FOUR OCCURANCES OF A CONTOUR VALUE DURING ONE TIME HACK

C
ICNTw 0

C

'- START AT THE BEGINING OF THE TIME HACK.

DO 100 1 a 2, NPTS

C

IF(CONVAL .GT. PRESS(I-1) .AND. CONVAL .T. PRESSMI) THEN

FACTOR v (CONVAL - PRESS(1-1)) I(PRESSM - PRESS(I-1))

ITPTR a ITPTR + 1
XINT(ITPTR) a X(I-1) + X(I) X(I-1) ) * FACTOR

YINTCITPTR) a YCI-1) + YCI) -Y(I-I) ) * FACTOR

ACTCITPTR)a ACTIMECI.1),(ACTIME()ACTIME(I1D)FACTOR

ICNT* ICNT+ 1

IF(ICNT.E9. 2) THEN

INOLD a I
GO TO 110

END IF

C
ELSEIF((CONVAL .LT. PRESS(I-1)) .AND. (CONVAL .GT. PRESS(9))
1 AND. (ICNT .EQ. 1)) THEN

FACTOR a (CONVAL -PRESSCI-1)) /(PRESSCI) -PRESS(I-1))

ITPTR z ITPTR + 1

XINT(ITPTR) a X(I-1) + C X(I) X(I-1) )*FACTOR

YINT(ITPTR) a YCI-1) + ( Y(I) YCI-1) )*FACTOR

ACTCITPTR)m ACT1IMECI-1)+(ACTIMECI)-ACTIME(I -1))*FACTOR

ICNTx ICNT+ 1

IF(ICNT.EQ. 2) THEN

IHOLO a I
GO TO 110

END IF

C

END IF

100 CONTINUE

RETURN

SEARCH FROM THE FAR END OF THE TIME HACK TO SEE IF ANY MORE PTS EX

110 CONTINUE

IT x 1
00 200 I= (NPTS-1) , HOLD, -1

IF((CONVAL .GT. PRESS(1.1)) .AND.(CONVAL. LT.. PRESSI)

1 .AND. CICNT .EQ. 3)) THEN

FACTOR z (CONVAL - PRESS(I+1)) /(PRESS(I - PRESS(I+1))
ITPTR x ITPTR + 1



XINT(ITPTR + IT) a X(I+1) +( X(I) -X(1+1) ) *FACTOR

Y!NT(ITPTR +IT) m Y(1+1) +( Y(I Y(1+-1) ) *FACTOR

ACT(ITPTR+IT)o ACTINE(I.1)*(ACTIME(I)-ACTIME(I+1))*FACTOR

ICMTx ICNT+ 1

IF (ICMT .EQ. 3) IT - -

IF(ICNT.EQ. 4) RETURN

C

ELSEIF(CONVAL .LT. PRESS(I.1) .AND. CONVAL .GT. PRESSMI) TH4EN

FACTOR a (CO#EVAL -PRESS(1+1)) / (PRESSMI PRESS(1.1))

ITPTR zITPTR + 1

XINT(ITPTR + IT) *X(I+1) + ( XIC) X(1+1) )*FACTOR
YINT(ITPTR + IT) aYCI+1) + C Y(I Y(I+1) )*FACTOR

ACT(ITPTR+IT)a ACTIME(1+1)+(ACTIMECI)-ACTIME(1+1))*FACTOR

ICNTx ICNT+ 1

IF (ICNT .EQ. 3) IT = -

IF(ICNT.EQ. 4) RETURN

C

ENOIF

200 CONTINUE

RETURN

END



SUBROUTINE PSETUP *

- MODULE NAME : PSETUP

MODULE TYPE : SUBROUTINE
0.

'- PROGRAMMER : THOMAS REILLY

'- DATE : DECEMBER 12, 1986

- REVISIONS :
0.

- DESCRIPTION :
0.

THE PURPOSE OF THIS SUBROUTINE IS TO SET UP THE PLOT P

THE SCRATCH PAD. THE FLIGHT TRACK IS PLOTTED, FLIGHT INFOR

IS PLOTTED, AND THE SCALE IS PLOTTED, MAP ORIENTATION IS PL

AND FLIGHT IDENTIFICATION IS PLOTTED.

0.

MODULE I/0 : PSETUP (AX, AY, AZ, NPTS, XTEMP, YTEMP, XBASE, YBASE,
* .......... ATIME, FTS,SCALE).

* INPUTS : INCLUDING COMMON BLOCKS.

ACTYPE CHAR(8) TYPE OF AIRCRAFT THAT IS BEING FLOWN.

- ATIME REAL(1000) ARRAY OF TIMES FOR THE X,Y,Z COORDINATES
OF THE A/C.

XAX REAL(0O00) ARRAY OF X COORDINATES OF THE FLIGHT TRA

AY REAL(0O00) ARRAY OF Y COORDINATES OF THE FLIGHT TRA

AZ REAL(O00) ARRAY OF Z COORDINATES OF THE FLIGHT TRA

CBLEV REAL CARPET BOOM LEVEL USING CARLSONS METHOD.

EMACHN REAL ENDING MACH NUMBER.

M4AXOP REAL MAXIMUM OVERPRESSURE VALUE.

MOATE CHAR(M) DATE OF THE MISSION.

MNAME CHAR(16) MISSION NAME.

MSITE CHAR(0O) SITE OF THE MISSION.
-PTS INTEGER NUMBER OF POINTS IN THE FLIGHT TRACK ARR

SMACHN - REAL STARTING MACH NUMBER
TAILN CHAR(M) fAIL NUMBER OF THE AIRCRAFT.

XCOORD REAL X COORDINATE OF THE MAXIMUM OVERPRESSURE

YCOORD - REAL Y COORDINATE OF THE MAXIMUM OVERPRESSURE

ZCOORD REAL Z COORDINATE OF THE MAXIMUM OVERPRESSURE

* OUTPUTS : INCLUDING COMMON BLOCKS.

FTS REAL SLOPE OF THE FLIGHT TRACK.

SCALE - REAL SCALE OF THE FLIGHT TRACK AN CONTOURS.
XBASE • REAL X COORD OF THE BASE TO PLOT THE CONTOUR F



XTEMP REAL X COORD OF THE FIRST ELEMENT OF THE FLIGH

YBASE REAL Y COORD OF THE BASE TO PLOT THE CONTOUR F

YTEMP REAL Y COORD OF THE FIRST ELEMENT OF THE FLIGH
9.

VARIABLE DICTIONARY

. ...........

ALT - REAL ALTITUDE OF THE AIRCRAFT.

HR REAL USED TO CONVERT INPUTED TIME INTO HOURS.

NAX - INTEGER INDICE OF THE LARGEST Y COORDINATE.

NIN REAL USED TO CONVERT IMPUTED TIME INTO MINUTS.

SEC - REAL USED TO CONVERT IMPUTED TIME INTO SECOUND

T REAL DUMMY VARIABLE USED TO PLOT A 0.

X REAL USED TO CALCULATE REAL X COORD INTO INCHE

Y - REAL USED TO CALCULATE REAL Y COORD INTO INCHE

YMAX REAL LARGEST Y COORDINATE VALUE.
e.

9.

CALLED MODULES
t. ..............

9.

SORTFT (ATIME, AX, AY, NPTS);

THIS SUBROUTINE IS USED TO SORT THE FLIGHT TRACK ON TIME.
9.

- PLOT (X, Y, PENSTATE); PLOTS A STRAIGHT LINE.

X REAL X COORDINATE ON PLOT PAGE IN INCHES.

Y REAL Y COORDINATE ON PLOT PAGE IN INCHES.

PENSTATE - INTEGER STATUS OF THE PEN, (UP, DOWN, NEW ORIG
t.

" SYMBOL (X, Y, SIZE, STRING, ANGEL, NCHAR); PLOTS A CHARACTER STRIN

SIZE " REAL : SIZE OF THE CHARACTER IN INCHES.

STRING " CHAR(*) : CHARACTER STRING TO BE PLOTTED.

ANGEL - REAL : ANGEL STRING IS TO BE PLOTTED AT.

NCHAR INTEGER : NUMBER OF CHARACTERS TO BE PLOTTED.

'- NUMBER (X, Y, SIZE, MUM, ANGEL, DPLACE); PLOTS A NUMBER.

MUM REAL NUMBER TO BE PLOTTED.

9. DPLACE - INTEGER NUMBER OF DECIMAL PLACES TO BE PLOTTED

9.

9" CALLING MODULE
.9 ........

9.

9- SCRPAD 0;

9. SUBROUTINE THAT DRIVES THE SCRATCH PAD PLOTING.

9.

SUBROUTINE PSETUP (AX, AY, AZ, NPTS, XTEMP, YTEMP, XBASE, YBASE,

1 ATIME, FTS, SCALE)



'- DECLARATION OF SUBROUTINE INPUT/OUTPUT VARIABLES.

COMMON /HEADER/ MNAJ4E, ICATE, MSITE, ACTYPE, TAILN

COMMON /OPREC/ SNACNN, CBLEV, P4AXOP, XCOORD, YCOORD, ZCOORD,

EMACHN

REAL MAXOP, CBLEV, XCOORO, YCOORO, ZCOORO

REAL XBASE, YBASE, XTEMP, YTEI4P, AX(4000)

REAL AY(4000), AZ(I.OOO), ATIME(4000)

CMXRACTER*8 ACTYPE. MOATE, TAILN
CHARACTER*10 MSITE, LAT, LONEG

CHARACTER16 MNAME

DECLARATIOA OF SUBROUTINE DEPENDANT VARIABLES.
REAL MR, HIM, SEC, ALT, Ti, X, Y, SCALE

'- DETERMINE WEATHER THE FLIGHT TRACK'S SLOPE IS ()OR()

CALL PLOTS

CALL PLOT(8.5,O.,-3)

XBASE a 0.0

YBASE a 0.0

IF (AX(l) .EO. AX(NPTS)) THEN

FTS a 0.0

ELSE
IF (AY(1) .EQ. AYCNPTS)) THEN

FTS a 999999.
ELSE

FTS z ABS((UAX(NPTS) - AX(l)) /(AY(NPTS) -AY(l))))

END IF

END IF

CYI a AY(NPTS) AY(1)

CX z AX(NPTS) -AX(1)

CALL MEWPEN(2)

CALL PLOT(2.O,7.63,3)

CALL PLOT(2.2,7.63,2)

CALL NEWPEN(1)

CALL SYI4BOL(2.3,7.6,O.09,- - FLIGHT TRACK',O.O,15)

CALL SY?BOL(7.25,7.55,0.20,'.',O.O,1)

CALL SYI4BOL(7.35,7.6,O.09,- MAX OVERPRESSURE1,O.O,19)

CALL PLOT(O.25,2.3,3)

CALL PLOT(O.25,7.5,2)

CALL PLOT(1O.5,7.5,2)

CALL PLOT(10.5,2.3,2)

CALL PLOT(O.25,2.3,2)

~- CALCULATE THE BASE FOR THE FLIGHT TRACK.

IF (FTS .GE. 1.0) THEN

IF (CY .LT. 0) THEN



IF %((FTS .GE. 0.0) .AND. (FT5 .LE. 0.5)) YBASE = 0.0
IF ((FTS .GT. 0.5) .AND. (FTS .LE. 1.0)) YBASE - 0.0

END IF

IF (CY .GT. 0) THEN

IF ((FTS .GE. 0.0) .AND. (FTS .LE. 0.5)) YBASE =0.0

IF ((FT5 .GT. 0.5) .AND. (FTS .LE. 1.0)) 'VSASE = 0.0
END IF

IF (CX .GT. 0) THEN

XBASE a 0.5

YRASE - YBASE + 5.0

ELSE

X&ASE a 10.0
YBASE a YBASE + 5.0

END IF

2. PLOT NORTH UP.

CALL PLOT (5.2,7.90,3)

CALL PLOT (5.3,7.95,2)

CALL PLOT (5.4,7.9,2)

CALL PLOT(5.3,7.95,3)

CALL PLOT (5.3,7.75,2)
CALL SYPBOL(S.25,7.55,.14,'N',0.0,j)

SCALE z (ABS(INT(CX/30000)) + 1) * 30000

PLOT THE FLIGHT TRACK OF THE AIRCRAFT.

CALL NEWPEN(2)

CALL PLOT(X8ASE,YBASE, 3)

DC 30 1 = 2, NPTS
Y=(AY(l) AY(i))/ SCALE + YBASE

X z (AXCI) -AX(l))/ SCALE + XBASE

CALL PLOT (X,Y,2)

30 CONTINUE

CALL NEWPEN(l)

X a M(XCOORD .AX(l))/SCALE) + XBASE) .0.075

Y a((TCOORD AY(l))/SCALE) + YBASE) 0.075

PLOT A (+) AT THE COORDINATES OF THE MAXIMUM OVERPRESSURE.

CALL SYMBOL(X,Y,.20,1+1,0.0,1)

ELSE

PLACE WORTH AT EAST.

CALL SYMBOL(4.95,7.75,.14,'w',0.0,1)

CALL PLOT(5.1,7.8,3)

CALL PLOT (5.3,7.8,2)

CALL PLOT (5.25,7.9,2)

CALL PLOT (5.25,7.7,3)

CALL PLOT (5.3,7.3,2)

IF (CX .LT. 0) THEN

IF ((FTS .GT. 0.0) .AND. CFTS .LE. 0.5)) YBASE = 0.0
IF ((FTS .GT. 0.5) .AND. (FTS .LE. 1.0)) YBASE =0.0

END IF



IF (CX .GT. 0) THEN

IF ((TS GT1. 0.0) .AND. (FTS .LE. 0.5)) YBASE a 0.0

IF ((FTS G01. 0.5) .AND. (FTS .LE. 1.0)) Y3ASE a 0.0

END IF

IF (CT .0T. 0) THEN

XBASE z 0.5

YBASE a TRASE + 5.0

ELSE
XSASE z 10.0

YSASE a YSASE + 5.0

ENDI F

SCALE a (ABS(INT(CY/30000)) *1) *30000

PLOT THE FLIGHT TRACK OF THE AIRCRAFT.

CALL NEWPEN(2)

CALL PLOT(XBASE,Y8ASE, 3)

DO 35 I 2, NPTS

Y a (AY(I) AY(1)) SCALE

X x (AXCI) AX(1)) SCALE

Ti x

Y a X *(-I) + YBASE

X a Ti XBASE

CALL PLOT (X,Y.Z)

35 CONTINUE

CALL NEWPEN( )

X a M(COORD AX(l))/SCALE)

Y 2 (CCOORIS AY(1))SCALE)

Ti - Y

T = (X *(-1) YBTASE) -0.075

X z (Ti XSASE) - 0.075

PLOT A (+) AT THE COORDINATES OF THE MAXIMUN OVERPRESSURE.

CALL SYMBOL(XY,.20,'+1,0.0,1)

ENDIF

*. PLOT THE A/C TYPE AND TAIL NUMBER.

CALL SYMUOL(0.6,2.1,.09,'A/C TYPE -,0.0,15)

CALL SYMBOL(1.9,2.1,.09,ACTYPE,0.0,8)

CALL SYMBOL(3.7,2.1,.09,'TAIL # : ,0.0,13)

CALL SYMUOL(4.8,2.1,.09,TAILN,0.0,8)

*. CALCULATE AND PLOT THE STARTING TIME OF THE FLIGHT TRACM

HR *INT(ATIME(1/3600)

MIN =INT(ATIME(1) - (HR * 3600)) / 60)

SEC ATIME(l) - ((HR * 3600) + (HIN *60))

CALL SYMBOL(O.6,1.9,.09,'START TIME ,0.0,15)

IF (HR .LT. 10) THEN

Ti 0.0

CALL NUMBER(1.9,1.9,.09,Tl,0.0,-l)

CALL NUM8ER(2.O,1.9,.09,MR,0.D,1l)



ELSE
CALL NLI4ER(1.9,I.9,.09,HR,0.0,-1)

END I F
CALL Y6L.?.O.,:,O0)

IF (MIN .LT. 10) THEN

TI1 0.0

CALL NUM6ER(2.Z,1.9,.09,Tl,O.O,1l)

CALL MUMBER(2.3,1.9,.09,MIN,0.0,-1)

ELSE

CALL NUMBER(2.2,1.9,O.D9,MIm,O.O,1l)

END IF

LF (SEC .LT. 10.0) THEN

CALL SYMBOL(2.4,1.9,0.09,1:O',0.O,2)

CALL NIJBER(2.6,1.9,0.D9,SEC,0.0,2)

ELSE

CALL SY149L(2.4,1.9,0.09,1:1,0.0,1)

CALL NUMBER(Z.5,I.9,0.09,SEC,O.0,2)

END IF

PLOT THE ALTITUDE OF THE FLIGHT TRACK A THE STARTINE POINT.

CALL SYMSOL(O.6,1.7,0.09, 'START ALT 1,0.0,15)

ALT a AZ(1/1000

CALL NUI4ER(1. 9,1.7,0.09, ALT,O0.0, 2)
CALL SYMBOL(2.5,1.7,0.09,'K FEET',O.O,6)

PLOT THE MAP SCALE.

CALL NUMIER(7.7, 2.1, 0.09, SCALE,O0.0, -1)
CALL SYP4OL(8.2,Z.1,0.09,'FT',O.0,Z)

CALL PLOT (7.5, 2.0,3)

CALL PLOT (8.5, 2.0,2)

CALL PLOT (7.5, 1.95, 3)

CALL PLOT (7.5, 2.05, Z)

CALL PLOT (8.5, 1.95, 3)

CALL PLOT (8.5, 2.05, 2)

' CALCULATE AND PLOT THE ENDING TIME OF THE FLIGHT TRACK.
HR INT(ATIME(NPTS)/3600)

MIN INT((ATIP4E(NPTS) -(HR '3600)) / 60)

SEC =ATIME(NPTS) - ((HR * 3600) + (MN 60))

CALL SYMBOL(3.7,1.9,O.09,'END TIME ',0.0, 13)

IF (HR .T. 10) THEN

TIa 0.0

CALL NUM8ER(4.8,1.9,.O9,Tl,0.0,-1)

CALL NUM8ER(4.9,1.9,.09,HR,O.0,-l)

ELSE

CALL NUlMBER(4.8,1.9,.09,HR,0.O,-1)

END IF

CALL SYM80L(5.0,1.9,0.09,':',0.0,1)

IF (MN .LT. 10) THEN

Ti 0.0

CALL NUt4ER(5.1,1.9,.09,Tl,0,0,-l)

CALL NUMBER(5.2,1.9,.09,MIN,0.0,1l)

ELSE.



CALL NUMBER(S.1,1.9,0.09,MIN,O.O,1l)

END IF

IF (SEC .LT. 10.0) THEN

CALL SYM4BOL(5.3,1.9,O.09,':0',0.0,2)

CALL NUMBER(5.5,1.9,O.09,SEC,..,2)

ELSE

CALL SYMBOL(5.3,l.9,0.09,':',0.0,1)
CALL NUMBER(5.4,1.9,O.09,SEC,O.O,2)

END IF

S PLOT THE ALTITUDE OF THE END OF THE FLIGHT TRACK.

CALL SYMSOL(3.7,1.7,0.09,-END ALT 1,0.0,13)

ALT a AZ(NPTS)/1000

CALL NUMBER(4.8,1.7,.O9,ALT,0.O,2)

CALL SYMBOL(5.4,1.7,.09,'( FEET 1,0.0,7)

* PLOT THE MACH NUMBER, CARPET BOOM LEVEL, AND MAXIMUM OVERPRESSURE.

CALL SYMBOL(0.6,1.5,.09,'START MACH # 1,0.0,15)

CALL NUMBER(1.9,1.5,.09,SMACHN,0.O,4)

CALL SYMBOL(3.7,1.5,.09,'END MACH # : 10.0,13)

CALL WUMBER(4.8,1.5,.09,EMACHN,O.O,4)

CALL SYMBOL(O.6,1.15,.09,'CARPET BOOM LEVEL :'10.0,23)

CALL NUMBER (2.6,1.15,.O9,CBLEV,0.0,2)

CALL SYMBOL (3.1,1.15,.09,lPSF-,0.O,3)

CALL SYMBOL(0.6,0.95,.09,-MAXIMUM OVERPRESSURE :'10.0,23)

MAXOP a MAXOP / 47.85

CALL NUMBER (2.6,.95,.09,MAXOP,O.O,2)

CALL SYMBOL(3.1,.95,.09,'PSFl,O.O,3)
CALL SYMBOL(O.6,O.7'5,.09.'ENHANCEMENT FACTOR :'.0.0,23)

IF (CBLEV .GT. 0.0) EFACT a M4AXOP / CBLEV

CALL NUMBER(2.6,O.75,.09,EFACT,O.O,2)

CALL SYMBOL (3.7,1.15,.09,'RANGE CENTERI,0.O,12)

CALL RNGLL(MSITE, LAT, LONG)

CALL SYMBOL (3.7,0.95,.09,'LAT :'10.0,7)

CALL SYMBOL ('.3,O.95,.09,LAT,0.0,1O)

CALL SYMBOL (3.7,0.75,.09,'LONG : ,0.0,7)

CALL SYMBOL (4.3,0.75,.09,LONG,O.O,1O)

*. PLOT THE COORDINATE VALUES OF THE MAXIMUM OVERPRESSURE.

CALL SYMBOL(6.5, 1.55,.09,'COORDINATES OF MAXIMUM OVERPRESSURE'

1 .0.0,35)

CALL SYMBOL(6.8,1.35,.09,lx COORDINATE : 10.0,17)

CALL NUMBER(8.3,1.35,.09,(XCOORD/1000),0.O,Z)

CALL SYMBOL(9.0,1.35,.09,'K FEET -,0.0,7)

CALL SYMBOL(6.8,1.15,.09,'Y COORDINATE : ,0.0,17)

CALL NUMBER(8.3,1.15, .09,(YCOORD/1000),0.0,2)

CALL SYMBL9.0,1.15,.09,lK FEET -,0.0,7)

CALL SYPB0L(6.8,.95,.09,-ALTITU0E : 10.0,17)

CALL MUMBER(8.3,.95,.09,(ZCOORD,1000),0.0,2)

CALL SYMBOL(9.O,.95,.09,-K FEET -,0.0,7)

PLOT THE FLIGHT SEGMENT IDENTIFICATION.



CALL SYMSOL(6.5,0.6,.09,'LIG4T SEGMENT IDENTIFICAT!ON',D.0,29)j
CALL SYMBOL(6.8.O.4,.09,'NISSION NAN4E -,0.0,17)

CALL SYMBCL(8.3,0.4,.09,MNA14E,O.0.16)

CALL SYMBOL(6.8,0.2,.09,'MISSION DATE -,0.0,17)

CALL SYMBQL(S.3,0.2,.09,MDATE,0.0,8)

CALL SYMBOL(6.8,0.0,.09,'MISSIOWd SITE 1,0.*0,17)

CALL SYMBOLC8.3,0.O,.09,MSITE.0.0,10)

XTEMP a AX~l)

YTE14P a AY(l)

RETURN

END

END OF SUBROUTINE PSETUP.



********************** SUBROUTINE PLOTIT *

- MODULE NAME PLOTIT
- MODULE TYPE SUBROUTINE

'o PROGRAMMER THOMAS REILLY

- DATE JANUARY 5, 1986

- REVISIONS

- DESCRIPTION

THIS SUBROUTINE IS DESIGNED TO PLOT THREE CONTOUR LEVE

FOR THE SCRATCH PAD PLOTS. IT ALSO PLOTS THE AREA OF EACH

OF THE CONTOUR LEVELS.

o MODULE I/O PLOTIT (XPLT, YPLT, JPTR, XTEMP, YTEMP, XBASE, YBASE,
* CONVAL, SCALE, FTS, SCRPSF)

INPUTS

AR REAL : AREA OF THE CONTOUR LEVEL.

CONVAL REAL : CONTOUR LEVEL VALUE.

JPTR INTEGER : NUMBER OF POINTS IN THE ARRAYS YPLT, XPLT

FTS REAL : SLOPE OF THE FLIGHT TRACK.

SCALE REAL : SCALE OF THE FLIGHT TRACK AND CONTOURS.

SCRPSF - LOGICAL : TRUE IF THE CONTOURS ARE IN PSF.

XBASE REAL : X COORDINATE BASE FOR THE CONTOUR LEVELS.

XPLT - REAL(000O) X COORD OF THE CONTOUR POINTS TO BE PLOT

XTEMP - REAL : X COORD USED TO CALCULATE DISTANCE FROM T

XBASE.

* YBASE REAL : Y COORDINATES BASE FOR THE CONTOUR LEVEL

YPLT REAL(OOO) ARRAY OF Y COORDINATES OF THt CONTOUR PO
TO BE PLOTED.

YTEMP REAL : Y COORDINATE USED TO CALCULATE DISTANCE F

THE YBASE.

*" OUTPUTS

NONE.

*- VARIABLE DICTIONARY

*.......................

CCNT - INTEGER COUNTER FOR PRESENT CONTOUR LEVEL.

- REAL X COORDINATE IN INCHES.
- REAL Y COORDINATE IN INCHES.

* CALLED MODULES



................
a.

PLOT - (X, Y, PENSTATE); PLOTS A STRAIGHT LINE.

X REAL : X COORDINATE ON PLOT PAGE IN INCHES.

Y " REAL : Y COORDINATE ON PLOT PAGE IN INCHES.

PENSTATE INTEGER : STATUS OF THE PEN, (UP, DOWN, NEW ORIG
a.

'. SYMBOL (X, Y, SIZE, STRING, ANGEL, NCHAR); PLOTS A CHARACTER STRIN

SIZE - REAL SIZE OF THE CHARACTER IN INCHES.

STRING - CHAR) CHARACTER STRING TO BE PLOTTED.
a. ANGEL REAL ANGEL STRING IS TO BE PLOTTED AT.

a. NCHAR - INTEGER NUMBER OF CHARACTERS TO BE PLOTTED.
a.

a. NUMBER <X, Y, SIZE, NUM, ANGEL, DPLACE); PLOTS A NUMBER.

NUm REAL NUMBER TO BE PLOTTED.

OPLACE - INTEGER NUMBER OF DECIMAL PLACES TO BE PLOTTED

a.

a. CALLING MODULE

a. ..............

a.

SCRPAD()

a. SUBROUTINE WHICH ACTS AS A DRIVER FOR THE SCRATCH PAD PLOTS

SUBROUTINE PLOTIT(XPLT, YPLT, JPTR, XTEMP, YTEMP, XBASE, YBASE,
+ AR, CONVAL, FTS, SCALE, SCRPSF, NEWPLT)

DECLARATION OF SUBROUTINE INPUT/OUTPUT VARIABLES.

REAL XPLT(1500), YPLT(1500), AR, CONVAL, XBASE, YBASE, XTEMP

REAL YTEMP

INTEGER JPTR

LOGICAL SCRPSF, NEWPLT

*" DECLARATION OF SUBROUTINE DEPENDANT VARIABLES.

REAL X, Y, SCALE

INTEGER CCNT

SAVE CCNT

IF THE SLOPE IS POSITIVE THEN PLOT THIS CONTOUR LEVEL.

IF (NEWPLT) THEN

CCNT a 0
NEWPLT a .FALSE.

ENDIF

IF (FTS .GE. 1.0) THEN

X = ((XPLT(1) XTEMP)/SCALE) + XBASE

Y = ((YPLT(1) - YTEMP)/SCALE) + YBASE

CALL PLOT(X, Y, 3)
DO 10, 1 = 1, JPTR

X = ((XPLT(I) XTEMP)/SCALE) + XBASE

Y = ((YPLT(I) YTEMP)/SCALE) + YBASE

CALL PLOT(X, Y, 2)



F.10 CONTINUE

ELSE
X a ((XPLT(l) XTEMP)/SCALE)

Y a ((YPLT(l) YTEMP)/SCALE)

Tim a

Y a X (-l) YBVASE

X a Yi XBIASE

CALL PLOT(X,Y,3)

Do 20, 1 a 1, JPTR

X a ((XPLT(I) -XTEMP)/SCALE)

Y a (CYPLT(I) Y TEN4P)/SCALE)

Yl a V

YV X (-1 VASE

X z Ti XBASE

CALL PLOT(X,Y,2)

20 CONTINUE

ENDIF

' CALCULATE WHICH CONTOUR LEVEL IT IS.
IF (CCNT .EQ. 3) THEN

CCNT a 1

ELSE

CCNT a CCNT 1

END IF

YV 0.6 (CCNT *.2)

* PLOT THE AREA OF THE CONTOUR THAT WAS JUST PLOTED.

IF (CCNT .EQ. 1) THEN

IF (SCRPSF) THEN

CALL SYMBOL(O.6,Y,.09,'AREA OF PSF CONTOUR LEVEL

* 0.0,36)

CALL SYMBOL(4.6,V,.09,'SO. MILES',0.0.9)

ELSE

CALL SYMBOL(O.6,Y,.09,'AREA OF D8 CONTOUR LEVEL

* 0.0,36)

CALL SYMBOL(4.6,V,.09,'SQ. MILES1,0.0,9)

ENDIF

END IF

IF (CCNT .EQ. 2) THEN

IF (SCRPSF) THEN

CALL SYNSOL(O.6,Y,.09,'AREA OF PSF CONTOUR LEVEL

+ 0.0,36)

CALL SYMSOL(4.6,Y,.09,'SO. MILES,O.O,9)
ELSE

CALL SYMBOL(0.6,V,.09,'AREA OF DB CONTOUR LEVEL

+ 0.0,36)

CALL SYMBOL(4.6,Y,.O9,'SQ. MILES',0.0,9)

END [F

END IF
IF (CCNT .EQ. 3) THEN

IF (SCRPSF) THEN

CALL SYMBOL(O.6,Y, .09,'AREA OF PSF CONTOUR LEVEL

+ 0.0,36)



CALL SYK6OL(4.6,Y,..09,S0. MILESI,0.0,9)

ELSE

CALL SYMBOL(O.6,Y,.09,'AREA OF DO CONTOUR LEVEL

0.0,36)

CALL SYMBOL(4.6,Y.09,-SO. MILES',0.0,9)

END IF

END I F

CALL NUMBSER (1.35,Y,.09,CONVAL,0.0,2)

CALL NUMBER (3.8,Y, .09,ARO.0,4)

RETURN

END

END OF SUBROUTINE PLOTIT.



*wtw***...******t*t.tt SUBROUTINE CLSPLT *

MODULE NAME CLSPLT

'. MODULE TYPE SUBROUTINE
0.

0. PROGRAMMER THOMAS REILLY

t DATE JANUARY 5, 1986

REVISIONS
0.

0- DESCRIPTION

0.

THIS SUBROUTINE IS DESIGNED TO MOVE TO THE NEXT PLOT P

- CALLED MODULES
*. . ........

0.

'- PLOT (X, Y, PENSTATE); SKIPS TO THE. NEXT PLOT PAGE.

X REAL : X COORDINATE ON PLOT PAGE IN INCHES.

Y REAL : Y COORDINATE ON PLOT PAGE IN INCHES.

PENSTATE INTEGER : SKIPS TO THE NEXT PLOT PAGE.
0.

0.

" CALLING MODULE
............

t. SCRPAD() - SUBROUTINE TO DRIVE THE SCRATCH PAD PLOTING.

SUBROUTINE CLSPLT

CALL PLOT(O.,O.,999)

RETURN

END
0. END OF SUBROUTINE CLSPLT.



1

*.aaaa~aaa.*.aaaa~aa**SUBROUT INE CONPTS a aa aaaaa*q

- MODULE NAME CONPTS

*- MODULE TYPE SUBROUTINE

PROGRAMMER HARRY SEIDMAN
*- DATE DECEMBER 1986

*- REVISIONS APRIL 1987, CHANGE FOR CONSISTENCY WITH NEW TEST DATA.
a.

- DESCRIPTION

THE PURPOSE OF THIS ROUTINE IS TO CONNECT ALL THE

POINTS AROUND A CONTOUR. IT IS ASSUMMED THAT AT
ANY TIME HACK UP TO FOUR POINTS ON THE CONTOUR

a- MAY EXIST.

a. MODULE I/0

..............
a°

a- INPUTS

a. IPTS " INT(1000) NUMBER OF PTS FROM EACH TIME HACK ACCUIR

a- NTH " INTEGER NUMBER OF TIME HACKS.

a. OUTPUTS

a. IPATH - INT(1000) THE PATH TO CONECT THE CONTOUR PTS.

a- JPTR - INTEGER NUMBER OF PTS IN IPATH.

a.

a. VARIABLE DICTIONARY

a.. ...................

- CALLED MODULES NONE.

a..................

a. CALLING MODULE

................

a. SCRPAD - SUBROIJTINE THAT DRIVES THE SCRACHPAD PLOTTING ROUTINE

a.

SUBROUTINE CONPTS(IPTS,NPTS,IPATH,JPTR)

PARAMETER (MAXPTS % 1500)

DIMENSION IPTS(NPTS)

DIMENSION IPATH(MAXPTS)

DIMENSION ISUMPTS(MAXPTS)

. . .....



IF( NPTS .GT. MAXPTS) THEN

PRINT *, 'MUST INCREASE THE DIMENSION OF ISUMPTS IN',

1 'SUBROUTINE CONPTS

STOP

END I F

e* IF ONLY ONE TIME HACK JUST CONNECT THE POINTS

IF(NPTS .EQ. 1) THEM

DO 20 I a 1, IPTS(1)

IPATH(I) a I

20 CONTINUE

JPTR x IPTS(1)

RETURN

ENDIF

JPTR £ 1

DETERMINE THE TOTAL NUMBER OF POINTS THAT EXIST BEFORE EACH TIME H

ISUMPTS(1) a 0

DO 100 I a 2, NPTS

ISUMPTS(%) a ISUMPTS(I-1) + IPTS(I-1)

100 CONTINUE

GOTO 400

120 CONTINUE

*- CONNECT UP THE LEFT SIDE OF THE CONTOUR

DO 200 1 A 1, NPTS

IPATH(JPTR) * ISUMPTS(I) + IPTS(I)

JPTR z JPTR + I

200 CONTINUE

*- CONNECT THE BOTTOM OF THE CONTOUR

IF ( IPTS(NPTS) .EQ. I ) RETURN

DO 250 1 x 2, IPTS(NPTS)

IPATH(JPTR) a ISUMPTS(NPTS) + IPTS(NPTS) (I-I)

JPTR a JPTR + 1

250 CONTINUE
JPTR a JPTR - 1

RETURN

' - CONNECT UP THE RIGHT SIDE OF THE CONTOUR.
400 CONTINUE

IPATH(JPTR) a ISUMPTS(NPTS) + 1

JPTR a JPTR + 1

DO 500 1 = NPTS'1,1,-

IPATH(JPTR) = ISUMPTS(I)+l

JPTR = JPTR + 1

500 CONTINUE

CONNECT UPU THE TOP OF THE CONTOUR.

DO 550, 1 = 2,(ISUMPTS(2)-I)



IPATH(JPTR)

JPTR JPTR*1

550 CONTINUE

GOTO 120

END



SUBROUTINE SCRHFL **********W* *W****

*" MODULE NAME SCRHFL

M MODULE TYPE SUBROUTINE

- PROGRAMMER THOMAS REILLY

" DATE DECEMBER 10, 1986

'" REVISIONS

'- DESCRIPTION

o- THIS SUBROUTINE HAS BEEN DESIGNED TO CREATE A TEMPORAR

FILE WHICH CONTAINS THE CAUSTIC RAY'S WHICH HAVE NOT HAD

A SCRATCH PAD CREATED FOR THEM. THIS SUBROUTINE ALSO CALLS

THE SUBROUTINE SORTRY, WHICH SORTS THE RAYS ON THE PHI ANGL

'" MODULE I/O SCRHFL (SREC, NREC, SOPR, NOPR)
t .....

*- INPUTS

NOPR INTEGER : NUMBER OF OVERPRESSURE RECORDS.

NREC INTEGER : NUMBER OF RAYS IN THE FLIGHT SEGMENT.

SOPR - INTEGER : STARTING RECORD OF THE OVERPRESSURE RECOR

- SREC INTEGER : STARTING RECORD OF THE FLIGHT SEGMENT.

'- OUTPUTS THE OUTPUTED FILE FOR THE SCRATCH PAD PLOTS, \SCRHFL'

- FILE/ID DICTIONARY

. ..........

5.

INFILE THIS FILE IS THE RAY DATABASE FILE.

OUTFL - THIS IS A SEQUENTIAL FILE USE TO STORE THE SORTED RA

FOR USE BY THE SCRATCH PAD SUBROUTINE, "SCRHFL"

TEMPFL - THIS FILE IS USED TO SORT THE ARRAYS ON THE PHI ANGL

*- VARIABLE DICTIONARY

. ...........

ARRL - INTEGER NUMBER OF FIELDS IN THE FILES.

BUF - CHAR(90) USED TO TRANSFER AN ENTIRE RECORD FROM ON

TO ANOTHER.

CASTIC LOGICAL TRUE IF A CAUSTIC RAY HAS BEEN FOUND.

CTIME - REAL CCNTAINS A RAY TERMINATION TIME, USED TO

FLIGHT SEGMENTS WITHIN A FLIGHT TRACK.

EREC - INTEGER RECORD NUMBER OF LAST RAY IN FILE.

ETIME REAL ENDING TIME OF THE FLIGHT SEGMENT.

-NFILE - INTEGER FILE NUMBER OF THE RAY DATABASE FILE.



K INTEGER LOOP CONTOL COUNTER.
NPCNT -INTEGER NUMBER OF CAUSTIC FLIGHT SEGMENTS INCOUNT

OUTFL -INTEGER FILE NUMBER OF THE FILE "SCRHFL'I.

RAYS -REAL(11) ARRAY TO TRANSFER THE DATA FROM ONE FILE

ANOTHER.

RECNT INTEGER RECORD COUNTER FOR A DIRECT ACCESS FILE.

SCHCNT -INTEGER RECORD COUNTER FOR A DIRECT ACCESS FILE.

STIME REAL STARTING TIME OF THE FLIGHT SEGMENT.

TEMIPFL -INTEGER FILE NUMBER OF THE FILE USED TO SORT THE

CALLING MODULES
. ........

CONTUR()

DRIVER FOR THE PLOTING AND CONTOUR ROUTINES.

S CALLED MODULES
. ........

' SATRAY (SCHCNT, TEMPAR, SRTFLD) :SORTS ARRAY TEMPAR WITH SCHCNT
0. NUMBER OF RECORDS ON SORTFLD.

SRTFLD - INTEGER :FIELD THE DATA IS TO BE SORTED ON.

SUBROUTINE SCRHFL(SREC, NREC, SOPR, NOPR, ACTAIL, SCRALL,
1 TEMPAR)

S DECLARATION OF SUBROUTINE INPUT/OUJTPUT VARIABLES.

INTEGER SREC, NREC, SOPR, NOPR

LOGICAL SCRALL

S DECLARATION OF SUBROUTINE DEPENDANT VARIABLES.

INTEGER SCHCNT, INFILE, OUTFL, TEMPFL, ARRL, K, EREC, RECNT

PARAMETER (INFILEz52, OU.TFL:32, TEMPFL=33, ARRL c 11)

INTEGER NPCNT, RTYPE

CHARACTER*100 SUF

CHARACTER'A ACTAIL

LOGICAL CASTIC, FRECFL

REAL RAYS(ARRL), CTIME, ETIME, STIME, MAXOP, TTIME

DIMENSION TEMPAR(ARRL,1000)

' INITIALIZE FILE COUNTER VARIABLES.

RECNT =SREC + 1

SCHCNT =1

CTIME =0.0

EREC z(SREC + NREC)

NPCNT =SOPR

CASTIC =.FALSE.



FRECFL a FALSE.

NOPR (NOPR + SOPR)

TTIME s0.0

STIME *0.0

LOOP UNTIL END OF THE FLIGHT TRACK.

10 CONTINUE

IF (RECNT .LE. EREC) THEN

READ (INFILE, 15, RECzRECHT) RTYPE,(RAYS(I), I:1,ARRL)

15 FORM4AT (12, F8.2, 3F8.O, F8.2, 2F8.O, F8.3, 3F10.4)

RECHT a RECNT 1

IF (RTYPE .EQ. 00) THEN

GOTO 10

END IF

IF (CTIME .EQ. 0.0) THEN

CTIME s RAYS(1)

END IF

IF (STIME .EQ. 0.0) THEN

STIME Ra AYSOi)

END IF

IF (TTIME -EQ. 0.0) TTIME z RAYS(l)

CHECK IF THE CAUSTIC RAY HAS A TIME DIFFERENCE GREATER THAN 4.5

IF ((RAYS(l) -TTIME) .LT. 4.5) THEN

UPDATE THE DATABASE THAT THE RAY HAS BEEN PLOTTED.

IF (RTYPE .EQ. 21) CAS71C .TRUE.

IF ((RTYPE .EQ. 12) .AND. (SCRALL)) CASTIC .TRUE.

IF (RTYPE .EQ. 21) RTYPE z 12

IF (RTYPE .EQ. 01) RTYPE a 01

WRITE(INFILE, 15, REC=(RECNT.1)) RTYPE,(RAYS(I), 11l,ARRL)

IF IT'S THE FIRST UNFLOTTED CAUSTIC RAY THEN.

IF ((.NOT. FRECFL) .AND. (CASTIC)) THEN

READ (INFILE, FMT='(A)I, REC=SREC) BUF

WRITE(BUF(48:49),FMT*'(A2)') I'

WRITE(BUF(50:57),FMT='(A8)') ACTAIL

WRITE(OUTFL,FMTz'(4)') SUF

FRECFL a.TRUE.

END IF

APPEND THE CAUSTIC RAY TO TEMPAR.

TTIME a RAYS(1)

DO 18, 1- 1,ARRL

TEMPAR(I,SCHCNT) =RAYS(I)

18 CONTINUE

SCMCNT =SCMLNT + 1

*IF (CTIME .NE. RAYS(1) THEN

SCHCNT z SCIICNT - 2

RECNT x RECNT - 1
IF (SCHCNT .GT. 1) THEN



CALL SORTRY(SCHCNT, TEMPAR, 8)

ENDIF

*- APPEND THE SORTED RAYS TO A SEQUENTIAL ACCESS FILE.

Do 20 1 x 1, SCHCNT

WRITE(34,25) (TEMPAR(K,I), K=1,ARRL)

20 CONTINUE

25 FORMAT (F8.2, 3F8.0, F8.2, 2F8.0, F8.3, 3F10.4)

SCHCNT a 1

CTINE a 0.0

GO TO 10

ENDIF

CTIME w RAYS(1)

GO TO 10

IF TIME DIFFERENCE IS GREATER THAN 4.5'.

ELSE

FRECFL : .FALSE.

TTIME 2 0.0

ETIME CTIME

CTIME v 0.0

IF (.NOT. CASTIC) THEN

SCHCNT a 1

REWIND(34)

STIME a 0.0

GO TO 10

END IF

CASTIC = .FALSE.

SORT THE RAYS ON PHI ANGLE.

RECNT 2 RECNT -1

SCHCNT SCHCNT - 1

IF (SCHCNT .GT. 1) THEN

CALL SORTRY(SCHCNT, TEMPAR, 8)

ENDIF

APPEND THE SORTED RAYS TO A SEQUENTIAL ACCESS FILE.

00 30 2 a 1, SCHCNT

WRITE(34,25) (TEMPAR(K,I), K=I,ARRL)

30 CONTINUE

SCHCNT a 1

REWIND(34)

32 READ(34,25,END=34) (RAYS(I), I=1,ARRL)

WRITE(OUTFL,25) (RAYS(I), I = 1,ARRL)

GOTO 32

34 CONTINUE

REWIND(34)

WRITE '88.0' TO THE SEQUENTIAL ACCESS FILE.

WRITE (OUTFL,FMT='(A)) '88.0'

SEEK THE MAX OVERPRESSURE AND WRITE IT TO THE FILE.

MAXOP % -999999.



35 READ(INFILE,FM4Tx(A)',REC3NPCNT) BUF

READ(BUF(52:6 ),FMTw'(F1O.4)') CUROP

REAO(IUF(1:8).FMTzl(FB.2)1) CURTIM

IF ((CRTIM GE8. STIME) .AND. (CURTIN .E. ETIME)) THEN

IF (WUROP .GT. MAXOP) THEN

MOPREC x WPCNT

MAXOP a CUROP

END IF

NPCNT x NPCNT + 1

IF (NPCNT .E. NOPR) THEN

0070 35

END IF

END IF

READ(INFILE,FMTxz(A)',RECzMOPREC) RUF

WRITE(OUJTFL,FMTzl(A)I) BUF

STIME a0.0

GO TO 10

END IF

END IF

'* IF SCRCHCNT GREATER THAN ONE THAN

IF ((SCHCNT .GT. 1) .AND. (CASTIC)) THEN

ETINE x CTIME

CTIME a 0.0

SCHCNT a SCHCMT -1

IF (SCHCNT GT7. 1) THEN

CALL SORTRY(SCHCNT, TEMPAR, 8)

END IF

APPEND THE SORTED RAYS TO A SEQUENTIAL ACCESS FILE.

DO 50 1 a 1, SCHCNT
WRITE(3d.,25) (TEMPAR(K,Z). K=1,ARRL)

50 CONTINUE

REWIND(34)

52 READ(34,25,ENDz54) (RAYS(I, Iz1,ARRL)

WRITE(OUTFL,25) (RAYS(I), I %1,ARRL)

GOTO 52

54 CONTINUE

REWIND(34)

SORT L.AST SCRCH PAD AND WRITE '88.0' TO CXJTFILE.

WRITE (OUJTFL,FMT='(A)') 188.0'

SEEK THE MAX OVERPRESSURE AND WRITE IT TO THE FILE.

MAXOP x -999999.

55 READ(INFILE,FMT=I(A)I,REC=NPCNT) SUF

REAC(BUF(52:61),FMT='(Fl0.4)1 1Il0P

READ(8UF(1:8),FMT='(F8.2)') CURTIM
IF ((CURTIM .GE. STIME) .AND. (CURTIM .LE. ETIME)) THEN

IF (CUROP .GT. P4AXOP) THEN

MOPREC zNPCNT

MAXOP z CUROP



END I F
NPCWT z PCNT + 1

IF (NPCNT .LE. MOPR) THEN

GOTO 55

END IF

END IF

READ(INFILE,FMTz'(A)',REC=MOPREC) BUF

WRITE(OUTFL,FMTzl(A)') BUF

END IF

60 CONTINUE

* END OF THE SUBROUTINE SCRCHFL.

RETURN

* END

S END OF SUBROUTINE SCRCHFL.



**** ***. **.************ UBROUTIE *ORTRY*************************

****~*******~******SUBROUT INE SORTRY

" MODULE NAME SORTRY

MODULE TYPE SUBROUTINE

- PROGRAMMER THOMAS REILLY
*" DATE DECEMBER 1, 1986
0.

- DESCRIPTION
0.

*- THIS SUBROUTINE IS DESIGNED TO SORT AN IMPUTED ARRAY

USEING A HEAP SORT METHOD ON A SEPECIFIED SORT FIELD.
0.

0.

0.

" VARIABLE DICTIONARY

- TEMPAR - ARRAY OF RAY'S TO SE SORTED ON TERMINATION TIME.

.- TRAY TEMPORARY VARIABLE TO HOLD AN ELEMENT OF THE RAY DATA WN

IT IS BEING SWITCHED WITH ANOTHER ELEMENT.
- NREC NUMBER OF RECORDS IN THE SEGMENT TO BE SORTED.

SREC STARTING RECORD OF THE SEGMENT.

- OFFSET OFF SET BETWEEN THE ARRAY AND STARTING RECORD OF THE SEG

0. I,J,K,L - COUNTERS USED TO MINIPULATE THE ARRAY.
*- IR COUNTE* USED TO MINIPULATE THE RAY ARRAY.
0.

0" CALLING MODULE

. ........

0. SCRHFL - SUBROUTINE THAT CREATES THE SCRCHPAD FILE.

0. CALLED MODULE : NONE.

. .......

0.

SUBROUTINE SORTRY(NPTS,TEMPAR,SRTFLD)

INTEGER NPTS, 1, J, K, L, ARRL, SRTFLD

PARAMETER (ARRL = 11)

REAL TRAY(ARRL)

REAL TEMPAR(ARRL,1000)

SET UP INITIALIZATION FOR HEAPSORT.

L NPTS / 2 + 1



IR a MPTS

*- HEAP CREATION PHASE.

30 CONTINUE

IF L .GT. 1) THEN

INITIALIZE RRA TO ELEMENT RA(L) IN THE RAY ARRAY.

DO 32, K a 1, ARRL

TRAY(K) a TEMPAR(K,L)

32 CONTINUE

ELSE

PLACE TOP OF HEAP AT THE END OF THE ARRAY.

DO 34, K u 1,ARRL
TRAY (K) = TEMPAR(K,IR)

TEMPAR(K,IR) z TEMPAR(K,1)

34 CONTINUE

IR z IR - 1

PLACE SMALLEST ELEMENT AT THE BEGINING OF THE ARRAY.

IF (IR .EQ. 1) THEN

DO 36, K sl,ARRL
TEMPAR(K,l) z TRAY(K)

36 CONTINUE

EXIT LOOP AND WRITE ARRAY BACK INTO THE RAY FILE.

GO TO 100

ENDIF

ENDIF

IzL
J •L 4 L

SET UP TO SHIFT DOWN ELMENT RRA TO ITS PROPER LEVEL
70 IF (J .LE. IR) THEN

IF (J .LT. IR) THEN

COMPARE THE RAY TERMINATION TIMES.

IF (TEMPAR(SRTFLD,J) .LT. TEMPAR(SRTFLD,(J+1))) J .J 1

ENDIF

COMPARE THE RAY TER14INATION TIMES.

IF (TRAY(SRTFLD) .1j. TEMPAR(SRTFLD,J)) THEN

00 72, Kfl,ARRL

TEMPAR(K,I) z TEMPAR(K,J)

72 CONTINUE
I=J

ELSE

THIS IS RRA'S LEVEL. SET J TO TERMINATE SHIFT DOWN

J= IR + I

ENDIF



LOOP WHILE J1 LESS THAN OR EQUAL TO IR.

GO TO 70

ENDI F

' PUT RRA INTO ITS SLOT.

DO 74, K1l,ARRL

TEMPARMKI) zTRAYM~

74 CONTINUE

S LOOP UNTIL ARRAY IS SORTED.

GO TO 30

100 CONTINUE

RETURN

END



.. et SUBROUTINE DIVARR ,

'- MODULE NAME DIVARR

- MODULE TYPE SUBROUTINE

- PROGRAMMER THOAS REILLY

DATE DECEMBER 17, 1986

- REVISIONS

'- DESCRIPTION

THIS SUBROUTINE IS DESIGNED TO ACCEPT A SCRATCH ARRAY,

A SCRATCH COUNTER ARRAY, AND A SARR ARRAY. THIS SUBROUTINE
THEN DIVIDES THE SCRATCH ARRAY BY THE COUNTER ARRAY AND

ENTERS IT INTO THE MASTER ARRAY, WHEN 4.5 SECONDS HAS

ELAPSED BETWEEN RAYS OR IT THE END OF A FLIGHT SEGMENT.

" MODULE I/O DIVARR (MASTER, SCRCNT, SCRCH)
........ ... o

*- INPUTS

-MASTER REAL(102,102) MASTER ARRAY CONTAINING THE POWER VAL

SCRCNT - INT(102,102) COUNTER ARRAY OF THE NUMBER OF RAYS T

HIT A GRID POINT.

* SCRCH " REAL(102,102) SCRATCH PAD FOR THE RAY POWERS AT EAC

GRID POINT.

OUTPUTS : THE MASTER ARRAY IS RETURNED WITH SCRCH/SCRCNT + MASTER.

. VARIABLE DICTIONARY

. ...........

. I INTEGER LOOP CONTROL VARIABLES.

I " INTEGER LOOP CONTROL VARIABLES.

" CALLING MODULES

. .

- GRIDPW (GRNDZ, TEMPCT, MASTER, SCRCNT, SCRCH)

0- THIS SUBROUTINE CALCULATES THE GRID POWERS AND CREATES

THE ARRAYS SCRCNT, SCRCH.

.

SUBROUTINE DIVARR (MASTER, SCRCNT, SCRCH)



DECLARATION OF SUBROUTINE INPUT/OUTPUT VARIABLES.
INTEGER LOWBND, UPIND

PARAM4ETER (LOWBNO a -51, UPUNO z 50)

REAL SCRCNT(LOWSNO:UPBND, LOWIND :UPBND)

REAL MASTER(LOWSNO:UP9ND, LOWSND:UPONO), SCRCH(LOWIND:UPBND,

LCWBND:UPBND)

DECLARATION OF SUBROUTINE DEFENDANT VARAISLES.

INTEGER 1, 1J

~* DIVIDE THE SCRATCH ARRAY BY THE SCRATCH COUNTER ARRAY.

S ENTER THE VALUE INTO THE MASTER ARRAY.

DO 20 J a LO.J9ND, UPBND

DO 10 I a LOWSNO, UPSNO

IF (SCRCNT(I,J) .NE. 0) THEN

MASTERCI,.J) z KASTER(!,.J) *(SCRCH(I,J) /SCRCNT(I,J))

SCRCH(I,J) a 0.0

SCRCNT(I,j) a 0

END IF

10 CONTINUE

20 CONTINUE

RETURN

END

END OF SUBROUTINE DIVARR.



SUBROUTINE GR IDPW

- MODULE NAME GRIDPW

o MODULE TYPE SUBROUTINE

- PROGRAMMER THOMAS REILLY

- DATE NOVEMBER 20, 1986

- REVISIONS$

DESCRIPTION

THIS SUBROUTINE IS DESIGNED TO ACCEPT X, Y, Z POINTS 0

WHERE A RAY LEAVES THE AIRCRAFT, X,Y, Z POINTS AND TIME OF

WHERE THE RAY TERMINATES, AND THE PRESSURE OF THE RAY. THE

SUBROUTINE THEN CALCULATES THE SLANT DISTANCE BETWEEN THE R

TERMINATION AND THE A/C, THE SLANT DISTANCE BETWEEN THE FOU

*- SUROUNDING GRIDPOINTS AND THE A/C, WEIGHTS AT THE FOUR GRID

POINTS, POWERS AT EACH GRID POINT, AND THEN PRESENTS A SCRA

ARRAY OF POWERS, A COUNTER SCRATCH ARRAY OF THE NUMBER OF R

AT EACH GRID POINT. IT THEN CALLS DIVARR TO CALCULATE THE M

ARRAY. THE SCRATCH ARRAYS ARE FOR A FLIGHT SEGMENT OR ELAP

TIME OF 4.5 SECOUNDS BETWEEN RAYS. THE MASTER ARRAY IS FO

ENTIRE FLIGHT TRACK.

- MODULE I/O: GRIDPW (GRNDZ, TEMPCT, MASTER, SCRCNT, SCRCH)
. .....

'- INPUTS : INCLUDING COMMON BLOCKS.
CONTYP - INTGER(5) TYPE OF CONTOURS THE USER WANTS.

FFT LOGICAL TRUE IF CSEL LEVEL IS TO BE USED ON CONTO

GRNDZ • REAL Z COORDINATE OF RAY WHERE IT TERMINATES.
TEMPCT INTEGER NUMBER OF RECORDS IN THE INPUT FILE,

. OUTPUTS : INCLUDING COMMON BLOCKS.

MASTER REAL(102,102) : MASTER ARRAY CONTAINING POWER OF INTl

FLIGHT TRACK.

LIMAXO INTEGER LOWER LIMIT OF TH X INOICE FOR THE GRID

- LIMAYO - INTEGER LOWER LIMIT OF THE Y INDICE FOR THE GRID
LIMAX1 INTEGER UPPER LIMIT OF THE X INDICE FOR THE GRID

LIMAY1 INTEGER UPPER LIMIT OF THE Y INDICE FOR THE GRID

THE FOLLOWING VARIABLE ARE INPUTED AND OUTPUTED ONLY TO ALLOW
THE MEMORY THEY OCCUPY TO BE EQUIVALANCED.

SCRCH -REAL(102,102) SCRATCH ARRAY CONTAINING THE POWERS A

EACH GRID POINT.

SCRCNT - INT(102,102) COUNTER OF NUMBER OF RAYS HITING EACH

GRID POINT.

t. FILE/IC DICTIONARY

_1



t ..................
0.

TEMPFL - TEMPORARY FILE CONTAINING SORTED RAYS.

- VARIABLE DICTIONARY

. . ..................

0.

AIRT REAL : TIME THE RAY LEAVES THE AIRCRAFT.

AIRX " REAL : X COORDINATE OF RAY WHERE IT LEFT THE A/C

AIRY REAL : Y COORDINATE OF RAY WHERE IT LEFT THE A/C

AIRZ " REAL : Z COORDINATE OF RAY WHERE IT LEFT THE A/C

ETIME - REAL : CONSTANT OF 4.5, DIFFERENCE IN SEOMENTS.

GRNDT REAL : TIME THE RAY TERMINATES.

GRNOX * REAL : X COORDINATE OF RAY WHERE IT TERMINATES.

. GRNDY REAL : Y COORDINATE OF RAY WHERE IT TERMINATES.

GSEC INTEGER : CONSTANT WITH THE VALUE OF THE GRID SEGME

POWER1 REAL : POWER OF RAY FOR GRID POINT [I,J.

POWER2 REAL : POWER OF RAY FOR GRID POINT [I~1,Jl.

POWER3 REAL : POWER OF RAY FOR GRID POINT ZI,J 1.

POWER4 REAL : POWER OF RAY FOR GRID POINT [I+1,J+13.
. PRESS - REAL : PRESSURE OF THE RAY AT TERMINATION.

RECNT INTEGER : COUNTER FOR THE RECORD IN THE TEMPORARY F

SLANT REAL : SLANT DISTANCE BETWEEN A/C AND RAY TERMIN

SLANTI REAL : SLANT DISTANCE BETWEEN A/C AND GRID POINT

SLANT2 REAL : SLANT DISTANCE BETWEEN A/C AND GRID POINT

SLANT3 REAL : SLANT DISTANCE BETWEEN A/C AND GRID POINT

SLANT4 REAL : SLANT DISTANCE BETWEEN A/C AND GRID POINT
TIME REAL : CONTAIN TIME TO CHECK FOR 4.5 SECOUND SEG

WGHT1 REAL : WEIGHT OF RAY FOR GRID POINT (I,J].

WGHT2 REAL : WEIGHT OF RAY FOR GRID POINT [I.l,JJ.

WGHT3 REAL : WEIGHT OF RAY FOR GRID POINT CI,J+1].

WGHT4 REAL : WEIGHT OF RAY FOR GRID POINT [I+1,J+1.
X, Y INTEGER : TEMPORARY VARIABLE FOR COMPUTING GRID Po

0.

0.

t. CALLING MODULES

. . ..............

*. CONTUR (MASTER, SCRCNT, SCRCH)

THIS SUBROURTINE CREATES THE TEMPORARY FILES AND

0. INVOKES THIS SUBROUTINE.

0.

- CALLED MODULES

................

0.

'. DIVARR (MAS ER, SCRCNT, SCRCH)

THIS SUBROUTINE DIVIDES THE SCRATCH ARRAY BY THE SCRATCH

COUNTER ARRAY AND ENTERS IT INTO THE MASTER ARRAY.

.

SUBROUTINE GRIDPW (GRNOZ, TEMPCT, MASTER, SCRCMT, SCRCHI



DECLARATION OF SUBROUTINE INPUT/OUPUT VARIABLES.
COMM4ON /GRID/ GRDXO, XGS, GRDXMX, GRDYO, VOS, GRDYMX,

1 LIMAXO, LIMAYO, LIMBXO, LIMBYO,

2 LIMAXi, LIMAY1, LIMUX1, LIMBYI

COMMON /STATS/ STATFL, BOC*4FL, MACHFL, CONTFL, BOOMVA,
+ MACNVA, CONTVA, CONTYP, WIDTH, FFT, SIGNAT,

+ RAYTRA,SCRPAD, SCRPSF, SCRALL

INTEGER LOWSNO, UPBND, LIMAXO, LIMAYO, LIMAX1, LIMAY1

PARAMETER (LOWBND a -51, UPBND a 50)

REAL SCRCNT(LOWBND:UPONO, LOWBND :UPBNO)

INTEGER CONTYP(5)

REAL MASTER(LOWSND:UPBNO, LOW8ND:UPBND), SCRCH(LOWBNO:

1 UPSNO, LOWBND:UPBNO), CONTVA(5, 20), MACHVA,
2 WIDTH

LOGICAL FFT, RAYTRA, SIGNAT, STATFL, BOOMFL, MACNFL,
1 COtiTFL

DECLARATION OF SUBROUTINE DEPENDANT VARIABLES.

INTEGER GSEC, WPOWER, X, Y, RECNT, TEMPCT

REAL ETIME, PRESS, SLANT, SLANTI, SLANT2, SLANT3,
1 SLANT4, WGHT1, WGHT2, WGHT3, WGNT4, POWER1, POWER2,
2 POWER3, POWER4, AIRX, AIRY, AIRZ, GRNDX, GRNDY,

3 GRNDZ

PARAMETER (GSEC a2 500, WPOWER a3, ETIME =5.5)

TIME a0.0

RECNT 1

READ A RAY FROM THE TEMPORARY FILE.

10 CONTINUE

IF (RECNT .E. TEMPCT) THEN

READ (33, 15, REC=RECNT) AIRT, AIRX, AIRY, AIRZ, GRNDT,
+ GRNOX, GANDY, TEMP2, PRESS, CSEL

15 FORMAT (F8.2, 3F8.0, F8.2, 2F8.0, F8.3, 2F10.4)

RECNT z RECNT +1

IF ((CONTYP(l) .EQ. 1) .AND. OFFT) .AND. (CSEL .EQ. 0.0)
1 -OR. (CSEL .EQ. -1.0)) GOTO 10

AIRX - AIRX /0.3048

AIRY z AIRY /0.3048

AIRZ 2AIRZ 1 0.3048

GRNDX z GRNOX I0.3048

GRNDY z RNOY /0.3048

CALCULATE NEAREST GRID POINTS, CHECK THAT RAYS ARE IN BOUNDS.

X zINTCGRNDX / GSEC)

Y= INT(GRNDY / GSEC)

IF (TIME .EQ. 0.0) THEN



TIME a GRNDT

ENDIF

CHECK IF RAY IS WITHIN GRID SOUNDS.

IF (((X .LE. LOUBND) .OR. (X .GE. UPGND) .OR. (Y .LE.

LOWSND) .OR. (Y .GE. UPSND))) THEN

GO TO 10

END IF

IF ((GRNOT - TIME) .LT. ETIME) THEN

CALCULTATE SLANT DISTANCE FROM A/C TO RAY TERMINATION.

SLANT a ((AIRX GRNDX)" 2.0 + (AIRY - GRNDY)** 2.0 +

(AIRZ - GRNDZ)
*
* 2.00)" 0.5

CALCULATE SLANT DISTANCE FROM A/C TO 4 SURROUNDING GRID POI

SLANT1 a ((AIRX - (X * GSEC))**2.0 + (AIRY -.(Y G OSEC))

+ " 2.0 + (AIRZ - GRNDZ)
*
* 2.0)" 0.5

SLANT2 a ((AIRX - ((X+I) * GSEC))" 2.0 + (AIRY (Y *

GSEC))**2.O + (AIRZ - GRNOZ)*" 2.0)"* 0.5

SLANT3 a ((AIRX - (X * GSEC))"* 2.0 + (AIRY - ((Y+I) *

* GSEC))*2.0 + (AIRZ - GRNDZ)** 2.0)** 0.5

SLANT4 a ((AIRX - ((X l) * GSEC))** 2.0 # (AIRY -((

* 1) * GSEC))** 2.0 + (AIRZ - GRNDZ) t* 2.0)** 0.5

CALCULATE WEIGHTS FOR EACH OF THE FOUR GRID POINTS.

WGHT1 x (SLANT / SLANTI)*" WPOWER

WGHT2 a (SLANT / SLANT2)** WPOWER
WGHT3 a (SLANT / SLANT3) * WPOWER

WGHT4 = (SLANT / SLANT4)* WPOWER

CALCULATE THE POWERS OF EACH OF THE FOUR GRID POINTS.

IF ((CONTYP(1) .EQ. 1) .AND. (FFT)) THEN

POWERI = WGHTI * (CSEL** 2.0)

POWER2 = WGHT2 * (CSEL** 2.0)

POWER3 a WGHT3 * (CSEL** 2.0)
POWER4 a WGHT4 * (CSEL** 2.0)

ELSE

P( ER1 z WGHT1 * (PRESS"* 2.0)

POWER2 x WGHT2 *(PRESS** 2.0)

POWER3 a WGHT3 * (PRESS" 2.0)

POWER4 z WGHT4 * (PRESS" 2.0)

END IF

ADO THE POWERS TO THE APPROPRIATE SCRATCH PAD CELL AND INCR

THE APPROPRIATE SCRATCH COJNTER CELL.

SCRCH(X,Y) = SCRCH(X,Y) + POWERI

SCRCH((X+ ),Y) a SCRCH((X+I),Y) + POWER2

SCRCH(X,(Y+1)) = SCRCH(X,(Y+1)) + POWER3

SCRCH((X+I),(Y.1)) z SCRCH((X+1),(Y+1)) + POWER4

_



SCRCWT(X,Y) aSCRCNT(X,Y) 1

SCR.CNT((X+1),Y) x SCRCUT(CX.1),Y) + 1

SCRCNT(X,(Y+1)) a SCRCHT(X,(Y+1)) + I-

SCRCNT((X+1),(Y+1)) n SCRCNT((X+i),(Y+1)) + 1

LIMAXO =MINO(LIMAXO,(X.52))

LIMAYC = MINO(LIMAYO,(Y+52))

LIMAXI =MAXO(LIMAXI,(X*52))

LIMAYI - KlAXO(LIMAYI,(Y+52))

ELSE IF END OF FLIGHT SEGMENT OR ELAPSED TIME GREATER THAN 4.5

ELSE

IF ((GRNDT - TIME) .GE. ETIME) THEN

RECNT =RECHT - 1

ENDI F

DIVIDE SCRATCH ARRAY BY COUNTER SCRATCH ARRAY AND ADD RESUL

TO THE MASTER ARRAY.

CALL DIVARR( MASTER, SCRCNT, SCRCH)

TIME a 0.0

END IF

END OF LOOP.

TIME z GRNOT

GO TO 10

END IF

CALL DIVARR( MASTER, SCRCNT, SCRCH)

RETURN

END

END OF SUBROUTINE GRIOPOW.



******t.*ww***tt~t...*tt, SUBROUTINE SRTRAY r

- MODULE NAME SRTRAY

- MOOULE TYPE SUBROUTINE

*- PROGRAMMER THOMAS REILLY

DATE DECEMBER 1, 1986

* REVISIONS

- DESCRIPTION

THIS SUBROUTINE IS DESIGNED TO SORT THE TEMPORARY FILE

TEMPFL, ON THE RAY'S TERMINATION TIME. THE NUMBER OF RECOR

TO BE SORTED, IN THE FILE TEMPFL, IS PASSED INTO THE SUBROU

THE FILE IS THEN SORTED USING A HEAPSORT, ON TERMINATION TI
S.

* MODULE I/O : SRTRAY (TEMPCT, INFILE, SRTFLD
. .....

S.

" INPUTS

INFILE INTEGER : NUMBER OF THE FILE TO BE SORTED.

TEMPCT INTEGER : NUMBER OF RECORDS IN THE SEGMENT TO BE SO

SRTFLD INTEGER : FIELD THE FILE IS TO BE SORTED ON.

*" OUTPUTS : THE SORTED INPUT FILE I(FILE.
5-

*" FILE/1O DICTIONARY
. ..........

TEMPFL - DATA FILE THAT CONTAINS THE RAY'S START POINTS, END P

TERMINATION TIMES, AND PRESSURE.

'" VARIABLE DICTIONARY

. ...........

I INTEGER USED TO TRAVERSE THE ARRAYS TO SORT.

IR INTEGER USED TO TRAVERSE THE ARRAYS TO SORT.

IR " INTEGER USED TO TRAVERSE THE ARRAYS TO SORT.

S. • INTEGER LOOP CONTRCL VARIABLE.

L INTEGER USED TO TRAVERSE THE ARRAYS TO SORT.

TRAY QEAL(1 1) TEMPORARY VARIABLE TO H-LD AN ELEMENT OF

DATA WHILE IT IS BEING SWITCHED WITH ANOT

T;AY2 lEAL(!I) TEMPORARY VARIABLE TO HOLD AN ELEMENT OF

S" DATA WHILE IT IS BEING SWITCHED WITH ANOT

TRAY3 REAL(11) TEMPORARY VARIABLE TO HOLD AN ELEMENT OF

DATA WHILE IT IS BEING SWITCHED WITH ANOT



CALLING MODULE

. . ......... °....

CONTUR (MASTER, SCRCNT, SCRCH)

SUBROUTINE WHICH PASSES THE FILE SEGMENTS TO BE SORTED

FROM THE SUBROUTINE GETREC.

SCRHFL (SREC, NREC, SOPR, NOPR)

SUBROUTINE WHICH CREATES THE SCRATCH PAD FILE FOR UNPLOTT

CAUSTIC RAYS.

SUBROUTINE SRTRAY(TEMPCT, INFILE, SRTFLD)

'- DECLARATION OF SUBROUTINE INPUT/OUTPUT VARIABLES.

INTEGER TENPCT, INFILE, SRTFLD

DECLARATION OF SUBROUTINE DEPENDANT VARIABLES.

INTEGER I, J, K, L, ARRL

PARAMETER (ARRL = 11)

REAL TRAY(ARRL), TRAY2(ARRL), TRAY3(ARRL)

SET UP INITIALIZATION FOR HEAPSORT.

L x TEMPCT / 2 +1

IR z TEMPCT

*" HEAP CREATION PHASE.

30 CONTINUE

IF (L .GT. 1) THEN

L=L-1

INITIALIZE TRAY TO RECORD L IN THE PAY FILE.

READ (INFILE, 120, REC=L ) (TRAY(K), K=I,ARRL)

ELSE

PLACE TOP OF HEAP AT THE END OF THE FILE.

READ (INFILE, 120, REC=IR ) (TRAY(K), K=1,ARRL)

READ (INFILE, 120, REC=l ) (TRAY2(K), K=1,ARRL)

WRITE (INFILE, 120, REC=IR ) (TRAY2(K), K=1,ARRL)

IR a IR - 1

PLACE SMALLEST ELEMENT AT THE BEGINING OF THE FILE.

IF (IR .EQ. 1) THEN

WRITE (INFILE, 120, RECzI ) (TRAY(K), K=I,ARRL)

EXIT LOOP AND RETURN TO CALLING MODULE.

GO TO 100

ENDIF

ENDIF

I L

J=L+L



SET UP TO SHIFT DOWN ELEMENT TRAY TO ITS PROPER LEVEL
70 IF (J1 LE. IR) THEN

IF (J .LT. IR) THEN

COMPARE THE RAY TERMINATION TIMES.

READ UINPILE, 120, RECsJ ) (TRtAY2(K), Kx1,ARRL)

READ (INFILE. 120, RECs(J.1) ) (TRAY3(K), Kml,ARRL)

IF (TRAY2(SRTFLD) .LT. TPAY3(SRTFLD)) J z J + 1

END IF

COMPARE THE RAY TERMINATION TIMES.

READ UINPILE, 120, REC-J ) (TRAY2(K), Kul,ARRL)

IF (TRAY(SRTFLD) .LT. TRAY2(SRTFLD)) THEN

WRITE (INFILE, 120, REC=I ) (TRAYZ(K), Kzl,ARRL)

[3aj

j z j+j

ELSE

i IR + I

END IF

LOOP WHILE J LESS THAN OR EQUAL TO IR.

GO TO 70

END IF

'* PUT TRAY INTO ITS SLOT.

WRITE(INFILE, 120, REC=I ) (TRAY(K), Kal,ARRL)

LOOP UNTIL ARRAY IS SORTED.

GO TO 30

100 CONTINUE

RETURN

120 FORMAT (P8.2, 3F8.0, P8.2, 2F8.0, F8.3, 3F10.4)

END

END OF SUBROUJTINE SORTRAY.



* *** SUBROUTINE CONTUR *

* MODULE NAME : CONTUR

- MODULE TYPE : SUBROUTINE

'. PROGRAMMER : THOMAS REILLY

- DATE : DECEMBER 5, 1986

REVISONS

'- DESCRIPTION

THIS SUBROUTINE IS USED TO INVOKE 'GETINX', WHICH RETU
THE STARTING RECORD, AND NUMBER OF RECORDS FROM THE INDEX F

FOR FOR A VALID FLIGHT SEGMENT. THIS INFORMATION IS THEN U

TRANSFER THE DATA FROM THE FILE CLIBRY TO A TEMPORARY DATA
THE SUBROUTINE SORTRAY IS THEN CALLED TO SORT THE TEMPORARY
ON RAY TERMINATION TIME. NEXT THE SUBROUTINE GRIDPOW IS CA
WHICH CALCULATES THE GRID POWERS FOR EACH RAY.

MODULE I/O CONTUR (MASTER, SCRCHT, SCRCH, CONTFL, SCRPAD, SCRALL)
.*.....

*" INPUTS

CONTFL LOGICAL TRUE IF CONTOURS ARE TO BE PLOTTED.

SCRPAD " LOGICAL TRUE IF SCRCHPADS ARE TO BE PLOTTED.

SCRALL LOGICAL TRUE IF ALL SCRCHPADS ARE TO BE PLOTTED.

'" OUTPUTS : INCLUDING COMMON BLOCKS.

MASTER REAL(1O2,102) : MASTER ARRAY CONTAINING POWER OF INTI

FLIGHT TRACK.

LIMAXO - INTEGER : LOWER LIMIT OF THE X INDICE FOR THE GRID
LIMAYO - INTEGER : LOWER LIMIT OF THE Y INDICE FOR THE GRID

LIMAX1 INTEGER : UPPER LIMIT OF THE X INDICE FOR THE GRID

LIMAYI INTEGER : UPPER LIMIT OF THE Y INDICE FOR THE GRID
S.

THE FOLLOWING VARIABLE ARE INPUTED AND OUTPUTED ONLY TO ALLOW

THE MEMORY THEY OCCUPY TO BE EGUIVALANCED.

SCRCH - REAL(102,102) SCRATCH ARRAY CONTAINING THE POWERS A

*" EACH GRID POINT.
SCRCNT INT(1O2,10' COUNTER OF NUMBER OF RAYS HITING EACH

S" GRID POINT.

*- FILE/ID DICTIONARY

. ..........



CINDEX I INDEX FILE FOR THE RAY DATA FILE CLIBRY.

" CLIBRY DATA FILE FOR THE RAY INFORMATION.

TEMPFL " TEMPORARY FILE USED TO SORT THE RAYS AND CALCULATE TH

GRID POWERS.

. VARIABLE DICTIONARY
. ..................

EOFFLG - LOGICAL : TRUE IF EOF OF THE INDEX FILE.

EOFSEG LOGICAL : TRUE IF END OF FLIGH TRACK.

GRNDZ REAL : Z COORDINATE OF THE RAY TERMINATION AT TH

NREC INTEGER : NUMBER OF RAY RECORDS FOR THIS FLIGHT SEG

OPR LOGICAL : TRUE IF THERE ARE CAUSTICS IN THE FLIGHT

RAYS - REAL(11) : ARRAY USED TO TRANSFER THE RAY DATA TO TH

FILE.

RSTIME REAL : CONTAINS THE PREVIOUS RAYS START TINE.

SREC - INTEGER : STARTING RECORD OF THE RAY RECORDS FOR FL

TEMP REAL : DUMMY VARIABLE USED FOR AN UNNEEDED RETUR

PARAMETER.

TEMPCT INTEGER : COUNTER OF THE NUMBER OF RAYS IN THE TEMP

* CALLED MODULES

......

GETINX (SREC, NREC. SOPR, EOFFLG, TEMP, NOPR, RAYINX) ;

SELECTS VALID FLIGHT, RETURNS SREC, WREC, EOFFLG.
.

SRTRAY (TEMPCT, INFILE, SRTFLD) ;

SORTS RAYS ON THERE GROUND TERMINATION TIME.

INFILE - INTEGER NUMBER OF FILE TO BE SORTED.

SRTFLD INTEGER FIELD THE FILE IS TO BE SORTED ON.

GRIDPW (MASTER, SCRCNT, SCRCH) ;

CALCULATES THE GRID POWERS OF THE RAYS.
S.

- CALLING MODULE
• ;............

SUBROUTINE CONTUR( MASTER, SCRCNT, SCRCH, CONTFL, SCRPAD, SCRALL,

1 TEMPAR, TITLE, LAT, LONG)

DECLARATION OF SUBROUTINE INPUT/OUTPUT VARIABLES.

COMMON /GRID/ GRDXO, XGS, GRDXMX, GRDYO, YGS, GRDYMX,

1 LIMAXO, LIMAYO, LIMBXO, LIMBYO,

2 LIMAXI, LIMAYI, LIMBX1, LIMBYI



INTEGER LOWSND, UPGND

PARAMETER (LOWNO - -51, UPOND a 50)

INTEGER LIMAXO, LIMAYO, LIMAXi, LIMAY1

REAL SCRCNT(CLOWBND :UPUND,*LOWSNO :UPSND)

REAL MASTER(LOWBND:UPBND,LOWBNO:UPSND), SCRC)4(LOWBNO:

1 UPBNO, LOWBNO:UPBND)

LOGICAL CONTFL, SCRPAD, SCRALL

DIMENSION TEMPAR(11,1000)

DECLARATION OF SUBROUTINE DEPANDANT VARIABLES/

INTEGER NREC, SREC, TENPCT, NOIPR, SOIPR, J, ARRL, RTYPE

INTEGER LOOP, TDAT, ELOOP

PARAMETER (ARRL a 11)

REAL RAYS(ARRL), RAYS2(ARRL), RAYS3(ARRL), RAYS4(ARRL)

LOGICAL EOFFLG, EOFSEG, OPR, EFILE

CHARACTER*110 BUF

CHARACTER*10 TDATE, TTIME

CIARACTER*7O TITLE

CHARACTER' B ACTAI L

CHARACTER*1O MSITE, LAT, LONG

ASSIGN 10 TO LOOP

ASSIGN 20 TO TUAT

ASSIGN 30 TO ELOOP

'- LOOP UNTIL END OF THE INDEX FILE.

EFILE = TRUE.

EOFSEG = .ALSE.

LIMAXO 102

LIMAYO =102

LIMAXI 1

LIMAYI 1

00 13, I -51, 50

00 12, j z -51,50

MASTER(J,I) z0.0

SCRCH(J,I) x 0.0

SCRCNT(J,I) z0

12 CONTINUE

13 CONTINUE

10 CONT!NUE

GET STARTING RECORD AND NUMBER OF RECORDS FROM INDEX FILE.

CALL GETINX(SREC, NREC, SOPR, EOFFLG, 11, NOPR, OPR)

SOPR1 = SOPR

HdOW = NOPR

IF (NREC.LE.O.AND. .NOT.EOFcLG) GOTO LOOP

EREC 1(SREC + NREC) -1

CHECK IF END OF INDEX FILE.

IF ((EOFFLG) .AND. (EFILE)) RETURN



EFILE a .FALSE.

IF (EOFFLG) GO TO ELOOP

ENTER DATA INTO SCRATCH PAD FILE TO BE PLOTTED LATER.

IF ((OPR) .AND. (SCRPAD)) THEW

READ(S1,FMT='(A)',REC=I1) SUF

READ(BUF(61:68),FPT(A8)') ACTAIL

CALL SCRNFL(SREC, NREC, SOPR, NOPR, ACTAIL, SCRALL,

1 ENDIFTEMPAR)

IF (.NOT.(CONTFL)) THEN

GOTO 10

END IF

READ THE Z GROUND COORDINATE.

REAO(52, 15,REC-SREC) GRNDZ

15 FORMAT (60X, F10.2)

GRNDZ zGRNOZ / 0.3048

READ(S1,FI4T:'(A)I,RECI11) SUF

REAO(SUF(27:36),FMTz'(A10)I) 14SITE

CALL RNGLL(MSITE,LAT,LOWG)

SREC z SREC *1

NREC z NREC I

TRANSFER RAY DATA FROM CLISRY TO TEMPFL

TEMPCT a 1
RSTIME * 0.0

CURTIME x 0.0
NCNT = I

*TDAT START LOOP TO TRANSFER RAY DATA.

20 CONTINUE

READ(52,25,REC=SREC) RTYPE,(TEMPAR(I,TEMPCT),I=I,ARRL)

IF (CIIRTIM EQ0. 0.0) CURTIM a TEMPAR(1,TEMPCT)

31 IF ((CURTIM .NE. TEMPAR(1,TE?4PCT)) .OR. (RTYPE .EQ. 0)) THEN

TEMPCT z TEMPCT -1

IF (TEMPCT .GT. 1) THEN

CALL SORTRY(TEMPCT,TEMPAR,S)

END IF

WRITE(33,35,REC=NCNdT) (TEMPAR(K,1),X=1,ARRL)

NCNT a NCNT + 1

DO 200 1 x 2, TEMPCT

OPHI z INT(ABS(TEMPAR(8,1) - TEMPAR(8,1-1))) - 1

CPHI v TEMPAR(8,1-1)

IF ((DPHI .GT. 2) .AND. (ASS(TEMPAR(8,1)) .LT. 180.)

1.AND. (ASS(TEMPAR(8,I-1)) .LT. 180.)) THEN

DO 250 L x 1, OPHI

CPHI =CPHI + 1.0
FACTOR: =CCPHI-TEPPAR(8,1hl))/(TEMPAR(8,I)

1 TEMPAR(8,I-1))

RAYS2(1) = TEMPAR(1,I)
RAYS2(2) =TEMPAR(2,I)

RAYSZ(3) = TEMPAR(3,1)



RAYS2(4) a TEMPAR(4,I)

RAYS2Co) a TEMPAR(5,1-1) + (TEMPAR(5,I) TENPAR

(5,I-1))-FACTOR

RAYS2C6) a TEMPAR(6,I-1) + (TEMPAR(6,I) -TEMPAR

I ~(6,1-1))*FACTOR
RAYS2(7) = TEMPAR(7,1I1) + (TEMPAR(7,I) -TEMPAR

1 ~(7,1-1))*FACTOR
RAYS2(8) =CPHI

RAYS2C9) a TEMPAR(9,I-1) + (TEMPAR(9,I) TEMPAR

I (9,I-1))-FACTOR

IF ((TEMPAR(lO,I-1) .ME. -1.0) .AND. (TEMPAR(1O,

1) .ME. -1.0)) THEN

RAYS2(10) a TEMPAR(1O,1-1) + (TEMPAR(10,I)

TEMPARC1O.I-1))*FACTOR

ELSE

RAYS2(10) z -1.0

END! F

RAYS2(11) =TEMPAR(11,I-1)+ (TEMPAR(11,1) - TENPAR

(11,1.1))*FACTOR

WRITE(33,35,REC=NCNT) (RAYS2(K),K1 ,ARRL)

MCNT z NCNT 1

250 CONTINUE

END IF

WRITE(33,35,REC:NMCMT) (TEMPARt(K,I),K1I,ARRL)

NCNT a NCNT + 1

200 CONTINUE

TEMPCT a 0

CURTIN x 0.0

215 IF (RTYPE .EQ. 0) THEN

READ(52,25,REC=SREC) RT*PE,(RAYS2(K),Kzl,ARRL)

IF (CRTYPE .EQ. 0) .AND. (SREC .LE. EREC)) THEN

WRITE(33,35,REC=NCNT) (RAYSZ(K),Kal .ARRL)

NCNT a NCNT +1

SREC a SREC +1

IF (SREC .E. EREC) GOTO 215

END IF

IF (SREC .GT. EREC) GOTO 45

SPEC 2 SREC -1

END IF

END IF

25 FORMAT (12, F8.2, 3F8.0, F8.2, 2F8.0, F8.3, 3F10.4)

35 FORMAT (F8.2, 3F8.0, F8.2, 2F8.0, F8.3, 3F10.4)

IF (RSTIME .EQ. 0.0) THEN

RSTINE 2 RAYSOi)

END IF

IF ((RAYS(l) - USTIME) .GT. 5.5) THEN

RSTIME a RAYS(1

ELSE

IF (SREC .LT. EREC) THEN
SREC = SREC + 1

TEMPCT a TENPCT + 1

RSTINE 2 RAYS(1)

GO TO TDAT

ELSE



IF (TEMPCT .GT. 1) THEN

TEMPCT a TEMPCT + 1

CURTIM 2 0.0

GOTO 31

ENDIF

END IF

END IF

END OF TRANSFER LOOP.

45 CONTINUE

SORT THE FLIGHT SEGMENT ON TERMINATION TIME.

CALL SRTRAY((NCNT-1), 33, 5)

CALCULATE THE GRID POWERS.

IF (SREC .GE. EREC) THEN

EOFSEG a .TRUE.

ENDIF

CALL GRIDPW (GRNDZ, NCNT-1, MASTER, SCRCNT, SCRCH)

OPVAL a -99999.0

DO 500 IJ a SOPRI, ((NOPR1+SOPR1)-I)

READ(52,1001,REC=IJ) T1,T2,T3,T4,T5,XC,YC,OPV,T6,T7

1001 FORMAT(F8.2,3F8.0,F8.2,2F8.0,3F1O.4)

IF (OPVAL .LT. OPV) THEN

OPVAL a OPV

XCOORD x XC

YCOORD = YC

ENDIF

500 CONTINUE

XCOORD • INT(XCOORD/0.3048)

YCOORD z INT(YCOORD/0.3048)

WRITE(5,FMT='(2FIO.0)') XCOCRD,YCOORD

IF (.NOT. EOFSEG) THEN

GO TO TDAT

ELSE

GO TO LOOP

ENDIF

*ELOOP END OF INDEX FILE OUTPUT MASTER ARRAY.
30 CONTINUE

PUT MASTER ARRAY INTO DS.

Do 28 I=-51,49

DO 26 J = -51,49

IF (MASTER(J+1,I+1) .GT. 0.0) THEN

MASTER(J,I) = 20 
• 

LOG1O(MASTER(J+1,I+1)) + 68

ENDIF

26 CONTINUE

28 CONTINUE

C

C WRITE GRID ON LINE PRINTER

C



C&& TO OUTPUT THE LINE PRINTER PLOTS REj-2VE THE FOLLOWING GOTO.
GOTO 830

WRITE (15,6920) (1, 1=1,25)

WRITE (15,6921) (50-J, (MASTERU1,5O-J), Iz50,26), J-50,49)

WRITE (15,6920) (1, In26,50)

WRITE (15,6921) (50-J, (MASTER(1,50-J), 1-25,.1), J=-50,49)

WRITE (15,6920) (1, 1-51,75)

WRITE (15,6921) (50-J, (MASTER(I,50-J), 1=0,24), J=-50,49)

WRITE (15,6920) (1, 1=76,100)

WRITE (15,6921) (50-J, (MASTER(1,50-J), 1=25,49), J-50,49)

830 CONTINUE

C

IF (CONTF.) THEN

CALL CPCONT(TITLE,TDATE,TTIME,LAT,LONG,MASTER)

CALL CPM4XOP(TITLE,TDATE,TTIME,LAT,LONG)

END IF

6920 FORMAT (11, 5X,2515)

6921 FORMAT ('0', 14, 1X, 25F5.1)

RETURN

END

*. END OF SUBROUJTINE CONTOUJR.



**4***4****************** SUBROUTINE PLOTDR *

* MODULE NANE PLOTDR

- MODULE TYPE SUBROUTINE

*. PROGRAMMER THOMAS REILLY

- DATE APRIL 22, 1987

- REVISIONS

- DESCRIPTION

THIS SUBROUTINE WAS DESIGNED TO DRIVE THE SCRCHPAD

PLOTTING SUBROUTINES AND THE CONTOURING SUBROUTINES.

MO DGULE I/O : PLOTDR(MASTER, SCRCH, SCRCNT)

S* ....

*- INPUTS

CONTFL " LOGICAL TRUE IF CONTOURS ARE TO BE PLOTTED.

PASTER REAL(102,102) MASTER ARRAY FOR THE CONTOUR GRID.

SCRCH REAL(102,102) SCRCH ARRAY FOR THE CONTOURING.

SCRCNT INT (102,102) SCRCH COUNTER ARRAY FOR THE CONTOURING.

SCRPAD LOGICAL TRUE IF THE SCRCHPAD PLOTS ARE TO BE PL

* SCRPSF LOGICAL TRUE IF THE SCRCHPAO PLOTS ARE TO BE IN

" SCRALL "LOGICAL TRUE IF ALL THE SCRCHPAD PLOTS ARE TO B

- OUTPUTS NONE.

- FILE DICTIONARY

. ........

*- CLIBRY CONTAINS THE RAY LIBRAY.

*- CINDEX - INDEX TO THE DIRECT ACCESS FILE CLIBRY.

*- HOLDFL - TEMPORARY FILE USED IN THE SCRCHPAD PLOTTING.

'" TEMPFL TEMPORARY FILE USED IN THE CONTOUR PLOTING

*- SCRCHFL - FILE USED IN THE SCRCHPAD PLOTTING.

SUBROUTINE PLOTDR(TITLE,GPCPFL, GPCPMH, GPCPBM)

COMMON /STATS/ STATFL, BOOMFL, MACHFL, CONTFL, BOONVA,

I NACHVA, CONTVA, CONTYP, WIDTH, FFT, SIGNAT,

2 RAYTRC, SCRPFL, SCRPSF, SCRALL

INTEGER CONTYP(5)

REAL BOOMVA, MACHVA, WIDTH, CONTVA(5,20)

LOGICAL STATFL, BOOMFL, MACHFL, CONTFL, FFT, SIGNAT,

1 RAYTRC, SCRPFL, SCRPSF, SCRALL, GPCPFL,GPCPMH,

1 GPCPSM

CHARACTER*70 TITLE

CHARACTER-1O LAT,LONG,TDATE,TTIME



REAL SCRCNT(-51:50,-51:50)

REAL MASTERe-51:50,-51:50), SCRCN(-51:50,-51:50)

DIMENSION TEMPAR(11,1000)

OPEN(33,FILE='TEMPFL',ACCESS:'DIRECT',FORM='FORMATTED',

1 RECL=100)

OPEN (32, FILEs I SCRCI4FL I ACCESSz'ISE0UENT I ALI' FORM= I'FORM4ATTED I)

OPEN(51,FILE-'CINDEX',STATUSz'UNKNOWN' ,ACCESS:'DIRECT',

1 FORM'IFORMATTED',RECLz11O,3LANKz'NULL')

OPEN( 52 ,FILE:'CL IBRY', STATUS ' UNKNOW4 ', ACCESS: '0IRECTI

1 OR14u'FORM4ATTED' ,RECLI11O,BLANK'INULL')

OPENC34,FILE='HOLDFL' ,ACCESS'ISEOUENTIAL' ,FORM=' FORMATTED')

OPEN(35,FILE-ITMPFL2',ACCESS:IOIRECTI,FORM=IFORMATTED,

1 RECLlOC0)

OPEN(11,FILE=ITAPE11'.ACCESS='SEQUENTIAL',FORM='FORMATTED')

OPEN(5,FILE*'FILS')

CALL CONTUR TO CREATE CONTOUR PLOTS AND SET UP SCRPAD FILE.

IF (GPCPFL) CALL CPINIT(TITLE)

CALL CONTUR(MASTER, SCRCNT, SCRCH, CONTFL, SCRPFL, SCRALL,

1 TEMPAR, TITLE,LAT,LONG)

IF (GPCPFL) THEN

IF (GPCPMH) CALL CPSSTR(TITLE, TOATE, TTIME, LAT,LONG)
IF (GPCPSM) CALL CPBMTR(TITLE, TOATE, TTIME, LAT,LONG)
CALL CPTERM

END IF

CHECX IF SCRCH PAD PLOTS ARE TO BE PLOTTED.
IF (.NOT. (SCRPFL)) RETURN
CALL SCRPAO(SCRPSF ,TEI4PAR)

RE TURN
END



SUBROUTINE RNGLL (SITLC, LAT, LONG)

C

DIMENSION SITE(2O), SITLAT(20), SITLON(20)

C

CHARACTER*10 SITE, SITLAT, SITLON, LAT, LONG

CHARACTER*(*) SITLC

C
C

DO 20 1=1,20

LAT 3 SITLAT(I)

LONG = SITLON(I)

IF (SITE(M) .EQ. ' ') RETURN

IF (SITLC .EQ. SITE(1)) RETURN

20 CONTINUE

C

LAT = '

LONG =

RETURN

C

C

DATA SITE/'OCEANA', 'TYNDALL', 'LUKE', 'NOLLONAN', 'NELLIS'

1 ,'YUMA',14*' ' /

DATA SITLAT/' 36 00.0 N',' 29 32.0 N',' 32 23.48N',' 33 48.0 N'

1 ,' 36 50.29N',' 32 29.24N',14*' UNKNOWN ' /

DATA SITLON/' 75 10.0 W',' 84 37.0 W','113 15.0 W','106 25.0 W'

I E'115 25.36W','113 52.56W',14'' UNKNOWN ' /

END
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SUBROUT I NE CPTERM
C

C ROUTINE TO TERMINATE GPCP FILE

c

WRITE (11,1101)

ENDFILE 11

REWINO 11

RETURN

C
1101 FORMAT ('STOP')

END



C

C

SUBROUTINE CPINIT (TITLE)

C

C ROUTINE TO INITIALIZE OUTPUT TO GPCP

C

CHARACTER() TITLE

REWIND 11

RETURN

C

END

I~-.



C

SUBROUTINE CPCONT (TITLE, TDATE, TTIME, LAT, LONG, GRIDA)
C
C ROUTINE TO OUTPUT GPCP CARDS TO PLOT CONTOURS

C
C

COMMON /GRID/ GROXO, XGS, GRDXNX, GOYD, YGS, GRDYMX,

1 LIMAXO. LIMAYO, LIMIXO, LIMBYO,

2 LIMAXI, LIMAYI, LIMBXI, LINSY1

C

COMMON /STATS/ STATF3, 800MFG, MACNFG, CONTFG, SOOMYL,

* MACHVL, CONTVL(5,20), CONdTYP(5), WIDTH, FFT,

* SIGNAT, RAYTRC, SCRPAD, SCRPSF, SCRALL

DIMENSION IAN(S), GRIDA(1O2,102)

C

CHARACTER(*) TITLE, TDATE, TTIME, LAT, LONG

CHARACTER*70 MAPANO, XANO, YANO, MAP(3

CHARACTER MAP1*30, MAP2*30, MAP3*1O

C

INTEGER CONTYP

LOGICAL CONFG, FFT, SIGNAT, RAYTRC, SCRPAO, SCRPSF, SCRALL

C

DATA IAN / -100000, *50000, 0, 50000, 100000/

DATA MAPM1 /'COMTOURS OF AVERAGE C-WEIGHTED SOUND EXPOSURE LEVEL
1 (CSEL), IN DS'/

DATA MAP(2) /'CONTOURS OF C-WEIGHTED DAY/NIGHT AVERAGE LEVEL (DNL

1), IN DB'/
DATA MAP(3) /'CONTOURS OF AVERAGE PEAK OVERPRESSURE IN POUNDS PER

1 SQUARE FOOT'/

DATA XANO P'R A N G E X C 0 0 R D I N A T E I N F E E TV/

DATA YANO /'R A N G E Y COO R D I N A T E I N F E E TI/

C

CONFG a.FALSE.

C

DO 100 KK-1,5

IF (CONTYP(KK) .EQ. 0) RETURN

NCTYPE xCONTYP(KK)

IF (NCTYPE .LT. 1 .OR. NCTYPE AGT. 3) STOPSO

MAPANO xMAP(NCTYPE)

C

IF (CONTVLCKK,l) .LE. 0. .OR. CONTVL(KK,2) .LE. 0.) GOTO 100

C

WRITE (11,1101) TITLE

PWIDTH z AMAXI(8.D, AMIN1(WIDTH, 48.))

WRITE (11,1102) PWIDTH

WRITE (11,1103) 16

C

SCALE x CONTVL(KK,l) / 12.0

ISCALE z IFIX(SCALE + 0.5)
IGS x IFIX(XGS + 0.5)

XMIN =GROXO + XGS/2.0



XMAX a GROXNX - XGS/2.O

YMIN a GRDYO * YGS/2.0

YMAX a GROYMX - YGS/2.O

C
C IF THIS IS LDN CONTOUR, EXTRACT REFERENCE NUMBER OF OPS

C
IF (NCTYPE .EQ. 2) THEN

FNOPS * CONTVL(KK,2)

OPSADJ a 10. * ALOGIO(FNOPS)

IPTR a 3

ELSE

IPTR a 2

ENDIF

* C
WRITE (11,1104) ISCALE, ISCALE, 0., 1.50, XMIN, 1GS, XMAX,
1 YMIN, IGS, YMAX

C
C IF THIS IS NOT THE FIRST CONTOUR MAP THEN SIMPLY

C RESTORE THE GRID ARRAY, OTHERWISE OUTPUT THE CONTROL

C POINTS SO ARRAY CAN BE GENERATED

C
IF (COMFG) THEN

WRITE (11,1111)

ELSE

WRITE (11,1112)

WRITE (11,1105) 0.17, 0.17, 1, 2, 21, 21

10 a MAXO(1, LIMAXO-Z)

11 = MINO(100, LIMAX1+2)
JO a MAXO(1, LIMAYO-2)

J1 a MINO(1OD, LIAYI 2)

C

00 40 1*20,11

XP a GRDXO * XGS*FLOAT(I-1)

00 40 JuJO,J1

YP = GRDYO + YGS*FLOAT(J-1)

40 WRITE (11,1106) XP, YP, GRIDA(I,J), 2

C
WRITE (11,1107)

CONFG a .TRUE.

ENDIF
C

C OUTPUT CONTOUR VLUES TO BE PLOTTED
C

OSETLI a 0.
DO 50 II[PTR,20

IF (CONTVL(KK,I) .LE. 0.) GOTO 60

IF (NCTYPE .EO. 1) THEN

CONLAB = CONTVL(KK,I)

CONLEV = CONLAS

NOCHR5 u 4

IFMT a 0

ELSEIF (NCTYPE .EO. 2) THEN

CONLAB a CONTVL(KK,I)



CONLEV a CONLAS - OPSADJ + 49.3651

NOCHRS a 4

IFMT a 0

ELSEZF (NCTYPE .EQ. 3) THEN

CONLAB a CONTVL(KX,I)

CONLEV a 20. * ALOG1O(CONLAB) + 101.6

NOCHRS x 4

IFMT a 1

END IF

WRITE (11,1108) CONLEV, CONLA8, OSETLB, 0.125, 1, NOCNRS, IFMT

OSETLS a OSETLI + 1.50

50 CONTINUE

C

60 CONTINUE

WRITE (11,1109)

C

C CALCULATE HEIGHT OF 'TITLE' CHARACTERS (MAX=0.25 IN)

C AND PLOT TITLE

C

*RORLN ( YMAX -YMIN) / SCALE
CNGNT aAJ4IN1(0.25, (BRORLN-2.5) / 80.)
WRITE (11,1120) 0.500, 1.000, 0.0, CHGNT, TITLE(1:30),

1 TITLE(31:60), TITLE(61:70)

C

C CALCULATE HEIGHT OF 'MAP TYPE' AND 'SCALE' CHARACTERS
C (MAX=O.20 IN) AND PLOT 2 LINES OF TEXT

C

CNGNT a ANIN1(O.20, (BORLN-3.0) /80.)

MAPI = MAPANO(1:30)

MAP2 z MAPANO(31:60)

MAP3 * MAPANO(61:70)

WRITE (11,1120) 1.000, 0.625, 0.0, CHONT, MAPI,

1 MAP2, MAP3

WRITE (11,1122) 1.000, 0.250, 0.0, CHGHT, ISCALE, LAT, LONG

C

C DRAW BOX AROUND TITLE BLOCK

C

WRITE (11,1121) 0.00, 1.50, 0.00, 0.00,
1 0.00, 0.00, URDRLN, 0.00,

2 BRORLN, 0.00, *RDRLN, 1.50,

3 BRDRLN-1.5, 1.50, BRORLN*1.50, 0.0

C

C PUT TIC MARKS ON MAP EDGE

C

YTICO s 1.5

YTIC1 m YTICO +0.15

DO 82 lul,9

XTIC =FLOAT(I* BRDRLN / 10.

WRITE (11,1121) XTIC, YTICO, XTIC, YTIC1

82 CONTINUE

C
YTICO a BRORLN + 1.5

YTIC1 m YTICO -0.15

DO084 1-1,9



I
XTIC a FLOAT(I) * BRDRLN / 10.

WRITE (11,1121) XTIC, YTICO, XTIC, YTIC1

84 CONTINUE

XTICO a 0.0

XTIC1 a XTICO + 0.15

DO 86 1=1,9

YTIC a FLOAT(I) BRORLN / 10. + 1.5

WRITE (11,1121) XTICO, YTIC, XTIC1, YTIC

86 CONTINUE

C
XTICO a BRDRLN

XTIC1 = BRDRLN - 0.15

DO 88 1=1,9

YTIC a FLOAT(I) * BR0RLN / 10. + 1.5

WRITE (11,11211 XTICO, YTIC, XTZC1, YTIC

88 CONTINUE

C

C PUT COORDINATE ANNOTAION ON SIDES OF MAP

C

XP z BRDRLN/2. - 2.6

YP a BRDRLN + 1.5 + 0.35

MAPI a XANO(0:30)

MAP2 a XANO(31:60)

WRITE (11,1140) XP, YP, 0., 0.1, MAP1, MAP2

YP 2 BRORLN + 1.6

DO 92 1=1,5

XP = (FLOAT(IAN(I)) - XMIN) * BRDRLM I (X/ AX-XHIN) - 0.8

92 WRITE (11,1130) XP, YP, 0., 0.1, 10, IAN(I)

C

XP = -0.35

YP x BRDRLN/2. + 1.5 - 2.6

MAP1 a YANO(1:30)

MAP2 a YANO(31:60)

WRITE (11,1140) XP, YP, 90., 0.1, MAP1, MAP2

XP z -0.1

DO 94 1=1,5

YP • (FLOAT(IAN(I)) - YMIN) * BRDRLN / (YMAX-YNIN) + 0.7

94 WRITE (11,1130) XP, YP, 90., 0.1, 10, IAN(I)
C

C DRAW A '+' AT THE RANGE CENTER (COORDINATES 0,0)

C

XORG a (0.0 XMIN) / SCALE + 0.0

YORG 2 (0.0 - YNIN) / SCALE + 1.5

WRITE (11,1121) XORG, YORG-0.25, XORG, YORG+0.25,

1 XORG-O.25, YORG, XORG+O.25, YORG
C

C ENO OF MAP

C

WRITE (11,1110)

100 CONTINUE

C RETURN



C

1101 FORMAT C'JOBX ', A70)

1102 FORMAT ('PAGE ', P4.1)

1103 FORMAT ('REF ', 12)

1104 FORMAT ('SIZX ', 215, 2F5.1, 2(F10.0, 15, F10.0))
1105 FORMAT ('CNTL ', 2F5.2, 215, 45X, 215)

1106 FORMAT ('CNTL ', 2F10.0, F10.3, 3SX, 12)

1107 FORMAT ('BEND')

1108 FORMAT ('LEV ', 2F5.1, 2F5.2, 2OXo 315)

1109 FORMAT (IBROR')

1110 FORMAT ('END')

1111 FORMAT ('RESA', 26X, 1 2')
1112 FORMAT ('SAVA')

1120 FORMAT ('SYMS 0', 4F5.3, ' 30', 15X, A30 /

1 'ETCS ', 2SX, ' 30', 15X, A30 /

2 'ETCS ', 25X, ' 10', 15X, A10

1121 FORMAT ('LINE 0', 4F5.2, 19X, '1' )
1122 FORMAT ('SYMh 0',.4F5.3, ' 30', 15X, 'SCALE: 1 INCH a', 18,

1 ' FEET ' /

2 IETCS ', 25X, ' 24', 15X, ' ORIGIN: LAT ', A10/

3 'ETCS ', 25X, ' 17', 15X, ' LONG ', AI)

1130 FORMAT ('SYMS 0', 4F5.2, IS, 15X, 110)

1140 FORMAT ('SYMI 0', 4F5.2, ' .30', 15X, A30 /

1 'ETCS ', 2SX, ' 30', 1SX, A30)

END

S

a1

________-



C

SUBROUTINE CPSSTR (TITLE, TDATE, TTIME, LAT, LONG)

C

C ROUTINE TO OUTPUT GPCP CARDS FOA PLOTTING SUPERSONIC

C FLIGHT TRACKS

COMMON /GRID/ GRDXO, XGS, GRDXMX, GROTO, YGS, GRDYMX,

1 LIMAX0, LIMAYO, LIMSX0, LIMBYO,

2 LIMAXI, LIMAYI, LIMSX1, LIMBY1

C

COMMON /STATS/ STATFG, 8 OOM FG. MACHFG, CONTFG, IOOI4VL,
+ MACHVL, CONTVL(5,20), CONTYP(5), WIDTH, FFT,

+ SIGNAT, RAYTRC, SCRPAD, SCRPSF, SCRALL

C

INTEGER CONTYP

LOGICAL FFT, SIGNAT, RAYTRC, SCRPAD, SCRPSF, SCRALL

C

DIMENSION [AM(S)

CHARACTER*(*) TITLE, TDATE, TTIME, LAT, LONG

CHARACTER MAP1*30,MAP2*30,MAP3*10

CHARACTER-70 KAPANO, XANO, YANO

C

REAL MACN VI

DATA [AN / -100000, *50000,* 0, 50000, 100000/

DATA MAPANO /'FLIGHT TRACK SEGMENTS OF SUPERSONIC AIRCRAFT ACTIVI

1TY (MACH >1)1/

DATA XANO PR A N G E X -C 0 0 R D I N A T E I N F E E TI/

DATA YANO /'R A N 6 E Y -C 0 0 R D I N A T E I N F E E TI/

C

C

FTDELM z999999.

C

WRITE (11,1101) TITLE

PWIDTH a AJ4AX1(8.O, AMIN1(WIDTH, 48.))

WRITE (11,1102) P'WIDTH

C

SCALE aMACHVL / 12.0

[SCALE I FIX(SCALE + 0.5)

IGS IFIX(XGS + 0.5)

XMIN GROXO + XGS/2.O

X14AX GRDXMX XGS/2.0

YMIN G RDYO + YGS/2.0

YMAX aGRDYMX -YGS/2.0

WRITE (11,1104) ISCALE, [SCALE, 0., 1.50, XMIN, IGS, XMAX,

1 YM[N, [CS, YMAX

C
WRITE (11,1105)

C

C REWIND UNIT 3 WITH FLIGHT TRACK X/Y COORDINATES

C



REWIND 3

Xl a FTDELM

Ti a 0.

C

C KEEP TRACK OF PREVIOUS COORDINATES

C

10 XO a Xl

TO x Y1

C READ NEXT COORDINATE PAIR

C
15 READ (3,3001,ENDOiOO) Xl, Y1

C

C CONVERT COORDINATES TO PLOTTER INCHES IF THIS

C COORDINATE PAIR IS VALID, AND LIMIT TO BOARDER

C (GPCP INPUT CARD FIELD LENGTH LIMITATION)

C
IF (Xl .EQ. FTDELM) GOTO 10

Xl a AMAX1(XMIN, AMIN1(XI, XMAX))

Y1 a AMAX1(YMIN, AMIN1(Y1, YMAX))

Xl a (Xl - XMIN) / SCALE

Y1 - (YI YMIN) / SCALE + 1.5

C

C OUTPUT A LINE SEGMENT ONLY IF CURRENT AND PREVIOUS

C COORDINATES ARE VALID AND AT LEAST ONE IS INSIDE BOARDER

C

IF (XO .EQ. PTDELM) GOTO 10

IF (ABS(XI-XO) .LT. 0.015 .AND. ABS(Y1-YO) .LT. 0.015) GOTO 15

WRITE (11,1106) XO, YO, Xl, Y

GOTO 10

C

C CALCULATE HEIGHT OF 'TITLE' CHARACTERS (MAXzO.25 IN)

C AND PLOT TITLE

C

100 CONTINUE

BRDRLN a (YMAX - YMIN) / SCALE
CHGHT - AMIN1(O.25, (BRDRLN-2.5) / 80.)

WRITE (11,1120) 0.500, 1.000, 0.0, CHGHT, TITLE(1:30),
1 TITLE(31:60), TITLE(61:70)

C

C CALCULATE HEIGHT OF 'MAP TYPE' AND 'SCALE' CHARACTERS

C (MAX=O.20 IN) AND PLOT 2 LINES OF TEXT

C

CHGHT a AMINI(O.20, (BRDRLN*3.0) / 80.)

MAP1 a MAPANO(1:30)

MAP2 z MAPANO(31:60)
MAP3 = MAPANO(61:70)

WRITE (11,1120) 1.000, 0.625, 0.0, CHGHT, MAPI,

1 MAP2, MAP3

WRITE (11,1122) 1.000, 0.250, 0-0, CHGHT, ISCALE, LAT, LONG

C

C DRAW BOX AROUND TITLE BLOCK

C



Ki

WRITE (11,1121) 0.00, 1.50, 0.00, 0.00,

1 0.00, 0.00, URDRLN, 0.00,

2 *RORLN, 0.00, BRDRLN, 1.50,

3 IRDRLN-1.5, 1.50, ORDRLN-1.50, 0.0

C

C PUT TIC MARKS ON MAP EDGE

C
YTICO a 1.5

YTIC1 a YTICO + 0.15

0082 1=1,9

XTIC z FLOAT(l) * BRORLN / 10.

WRITE (11,1121) XTIC, YTICO, XTIC, YTIC1

82 CONTINUE

* C

YTICO a BRDRLN + 1.5

YTIC1 a YTICO - 0.15

DO 84 1=1,9

XTIC = FLOAT(I) * BRDRLN / 10.

WRITE (11,1121) XTIC, YTICO, XTIC, YTIC1

84 CONTINUE

C

XTICO 2 0.0

XTIC1 a XTICO + 0.15

DO 86 1=1,9

YTIC a FLOAT(I) B BRDRLN / 10. + 1.5

WRITE (11,1121) XTlCO, YTIC, XTIC1, YTIC

86 CONTINUE

C
XTICO = BRDRLN

XTIC1 = BRDRLN • 0.15

DO 88 1=1,9
YTIC a FLOAT(I) BRDRLN / 10. + 1.5

WRITE (11,1121) XTICO, YTIC, XTIC1, YTIC

88 CONTINUE

C

C PUT COORDINATE ANNOTAION ON SIDES OF MAP

C

XP a BRORLN/2. - 2.6
YP - BRDRLN + 1.5 + 0.35

MAPI = XANO(1:30)

MAP2 = XANO(31:60)

WRITE (11,1140) XP, YP, 0., 0.1, MAPI, MAP2

TP = SRDRLN + 1.6

DO 92 1=1,5

XP = (FLOAT(IAN(I)) XMIN) BRORLN / (XMAX-XMIN) 0.8

92 WRITE (11,1130) XP, YP, 0., 0.1, 10, IAN(I)
C

XP = -0.35

YP = SRORLN/2. + 1.5 - 2.6

MAP1 z YANO(1:30)

MAP2 = YANO(31:60)

WRITE (11,1140) XP, YP, 90., 0.1, MAPI, MAP2

XP = -0.1

DO 94 1:I,5



YP a (FLOAT(IAN(I)) THIN) * BRORLN / (YMAX-YNIN) + 0.7

94 WRITE (11,1130) XP, YP, 90., 0.1, 10, IAN(I)

C

C DRAW A '+. AT THE RANGE CENTER (COORDINATES 0,0)

C

XORG 8 (0.0 XMIN) / SCALE + 0.0

YORG a (0.0 TMIN) / SCALE + 1.5

WRITE (11,1121) XORG, YORG-0.25, XORG, YORG+0.25,

1 XORG'0.25, YORG, XORG+0.25, YORG

C
C IF EOF THEN END THE FRAME

C
WRITE (11,1107)

RETURN

C

C
3001 FORMAT (2F10.0)

1101 FORMAT ('JOEX ', A70)
1102 FORMAT ('PAGE ', F4.1)

1104 FORMAT ('SIZX ', 215, 2F5.1, 2(F3.0, I5, F10.0))

1105 FORMAT ('BROR')

1106 FORMAT ('LINE 0', 4F5.2, 19X, 'I')

1107 FORMAT ('END')

1120 FORMAT ('SYMS 0', 4F5.3, ' 30', 15X, A30 /

1 'ETCS ', 25X, ' 30', 15X, A30 I

2 'ETCS ', 25X, ' 10', 15X, A10

1121 FORMAT ('LINE 0', 4F5.2, 19X, '1' )
1122 FORMAT ('SYMS 01, 4F5.3, ' 30', 15X, 'SCALE: 1 INCH ', 18,

1 ' FEET I /

2 'ETCS ', 25X, ' 24', 15X, ' ORIGIN: LAT ', A10/

3 'ETCS ', 25X, ' 17', 15X, ' LONG ', A10

1130 FORMAT ('SYMB 0', 4F5.2, I5, 15X, 110)

1140 FORMAT ('SYMS 0', 4F5.2, ' 30', 15X, A30 /

1 'ETCS ', 25X, ' 30', 15X, A30)

END



C

C

SUBROUJTINE CPMXOP (TITLE, TOATE, TTIME, LAT, LONG)

C

C ROUTINE TO OUTPUT GPCP CARDS FOR PLOTTING SUPERSONIC

C FLIGHT TRACKS

C

COMMON /GRID/ GROXO, XGS, GRDXMX, GRDYO, YGS, GRDYMX,

I LZMAXO, LIMAYO, LINIXO, LIMSYO,

2 LIMAX1. LIMAY1, LIMIX1, LIMBY1

C

COMMON /STATS/ STATFG, *OCMFG, MACHFG, CONTFG, BOOMVL,

MACHVL, CONTVL(5,20), CONTYP(5), WIDTH, FF7,

+ SIGNAT, RAYTRC, SCRPAD, SCRPSF, SCRALL

C

INTEGER CONTYP

LOGICAL FFT-, SIGNAT, RAYTRC, SCRPAD, SCRPSF, SCRALL

C

DIMENSION IAN(5)
C

CHARACTER*(*) TITLE, TDATE, TTIME, LAT, LONG

CHARACTER MAPI*30,14AP2*30 ,MAP3*10

CHARACTER*70 MAPANO, XANO, YIANO

C

REAL CONTVL

DATA rAN / -100000, -50000, 0, 50000, 100000/

DATA 14APANO /I

DAT XAOP RDIWATE IN FEET

DATA XANO /'R A N G E YX C 0 0 R D I N A T E I N F E E TI/

DAA YN RAN0E Y-C00 '

C

FTDELM a 999999.

C

WRITE (11,1101) TITLE

PWIDTH a AMAX1(8.O, AMIN1(WIDTH, 48.))

WRITE (11,1102) PWIDTH

SCALE aCONTVL(1,1) /12.0

ISCALE aIFIX(SCALE *0.5)

IGS aIFIX(XGS + 0.5)

XMIN aGROXO + XGS/2.0

XMAX aGROXMX XGS/2.0

YMIN *GROVO + YGS/2.O

YMAX *GRDYMX YGS/2.0

WRITE (11,1104) ISCALE, ISCALE, 0., 1.50, XMIN, IGS, XMAX,

1 'VMIN, -GS, YMAX

WRITE (11,1105)

C

C REWIND UNIT 5 WITH FLIGHT TRACK X/Y COORDINATES

C



REWIND 5
C

C

C KEEP TRACK OF PREVIOUS COORDINATES

C

C

C READ NEXT COORDINATE PAIR

C

15 READ (5,3001,EN~iOO10) Xl, Yi

C

C CONVERT COORDINATES TO PLOTTER INCHES IF THIS

C COORDINATE PAIR IS VALID, AMD LIMIT TO BARDER

C (GPCP INPUT CARD FIELD LENGTH LIMITATION)

C

Xl a AMAX1(XMIN, AMIN1(Xl, XMAX))

Yl a AMAXI(MIN, AMIN1(YI, YMAX))

Xl a (Xl XMIN) ISCALE

Yi a (Ti YMIN) /SCALE * 1.5

C

C OUTPUT A LINE SEGMENT ONLY IF CURRENT AND PREVIOUS
C COORDINATES ARE VALID AND AT LEAST ONE IS INSIDE BOARDER

c

WRITE (11,1121) XI ,l -0 .25, Xl , Yi +0.25,

1 Xi -0.25, Yl , Xi +0.25, Yi

GOTO 15

C

C CALCULATE HEIGHT OF 'TITLE' CHARACTERS (MAXxO.25 IN)
C AND PLOT TITLE

C
100 CONTINUE

SRDRLN a (YMAX - MIN) / SCALE

CHGHT aAMIN1(0.25, (BRDRLN-2.5) / 80.)

WRITE (11,1120) 0.500, 1.000, 0.0, CHGHT, TITLE(1:30),

1 TITLE(31:60), TITLE(61:70)

C
C CALCULATE HEIGHT OF 'MAP TYPE' AND 'SCALE' CHARACTERS

C (MAXzO.2O IN) AND PLOT 2 LINES OF TEXT

C
CHGHT aAMIN1(O.20, (BRORLN*3.0) / SO.)

MAPI a MAPANO(l:30)

MAP? x NAPANO(31:60)

MAP3 x MAPANO(61: 70)

WRITE (11,1120) 1.000, 0.625, 0.0, CHGHT, MAPI,
1 MAP2, MAP3

WRITE (11,1122) 1.000, 0.250, 0.0, CHGHT, ISCALE, LAT, LONG

C

C DRAW BOX AROUND TITLE BLOCK

c
WRITE (11,1121) 0.00, 1.50, 0.00, 0.00,

1 0.00, 0.00, BRORLN, 0.00,
2 BRORIN, 0.00, BRDRLN, 1.50,
3 BRORLN-1.5, 1.50, BRORLM-1.50, 0.0

C



C PUT TIC MARKZSON MAP EDGE

C

YTICD a 1.5

YTIC1 a YTICO + 0.15

DO 82 1-1,9

XTIC = LOAT(l) *BRDRLN / 10.

WRITE (11,1121) XTIC, YTICO, XTIC, YTIC1

82 CONTINUE

C

YTICO a BRORLN *1.5

YTICI = YTZCO 0.15

DO S4 1.1,9

XTIC a FLOAT(I * RORLN / 10.

WRITE (11,1121) XTIC, YTICO, XTIC, YTIC1

84 CONTINUE

C

XTICO z 0.0

XTIC1 a XTICO + 0.15

DO 86 1.1,9

YTIC a FLOAT(I) * BRORIN / 10. + 1.5

WRITE (11,1121) XTICO, ITIC, XTICi, YTIC

86 CONTINUE

C

XTICO a 3RDRLN

XTICI a IRORLN .0.15

DO 88 1-1,9

YTIC a FLOAT(I) & RORIN / 10. + 1.5

WRITE (11,1121) XTICO, Yrrc, XTrCI, YrrC

88 CONTINUE
C

C PUT COORDINATE ANNOTAICHN ON SIDES OF MAP

C

XP a *RDRLN/2. -2.6

YP a *RDRLN +1.5 + 0.35

MAPi a XANO(1:30)

MAP2 a XANO(31:60)

WRITE (11,1140) XP, YP, 0., 0.1, MAPi, MAP2

YP a 8RDRLN + 1.6

DO 92 1=1,5

XP x (FLOAT(IAN(I)) XMIN) o RDRLN / (XMAX-XMIN) 0.8

92 WRITE (11,1130) XP, VP, 0., 0.1, 10, IAN(I)

C

xP a -0.35

YP a BRORLN/2. + 1.5 -2.6

MAP1 a ANO(1:30)

MAP2 2 ANO(31:60)

WRITE (11,1140) XP, VP, 90., 0.1, MAP1, MAP2

XP -0.1

DO 94 1=1,5

VP z(FLOAT(IAN(I)) YMIN) * BRDRLN / (YP4AX-YMIN) *0.7

94 WRITE (11,1130) XP, VP, 90., 0.1, 10, IAN(I)

C

C DRAW A 1+1 AT THE RANGE CENTER (COORDINATES 0,0)

C



XORG a (0.0 XMIN) / SCALE + 0.0

YORG a (0.0 YMIN) / SCALE + 1.5

WRITE (11,1121) XORG, YORG-0.25, XORG, YORG+0.25,

1 XORG-O.2S, YORG, XORG'0.25, YORG

C
C IF EOF THEN END THE FRAME

C
WRITE (11,1107)

RETURN

C

C
3001 FORMAT (2F10.0)

1101 FORMAT ('JOUX ', A70)

1102 FORMAT ('PAGE ', F4.1)

1104 FORMAT ('SIZX ', 215, 2F5.1, 2(010.0, 15, F10.0))
1105 FORMAT ('IBROR')

1106 FORMAT (MLINE 0', 4F5.2, 19X, '1')
1107 FORMAT ('END')

1120 FORMAT ('SYMB 0', 4F5.3, ' 30', 15X, A30 /

I 'ETCS ', 25X, ' 30', 1SX, A30 /
2 'ETCS ', 25)t, ' 10', 15X, A10

1121 FORMAT ('LINE 0', 4F5.2, 19X, '1' )

1122 FORMAT (ISYMS 0', 4F5.3, 1 30', 1SX, 'SCALE: 1 INCH , 18,

1 'FEET '/

2 'ETCS ', 25X, ' 24', 1SX, ' ORIGIN: LAT ', A10/

3 'ETCS ', 25X, ' 17', 1SX, ' LONG ', A1O

1130 FORMAT ('SYMB 0', 4F5.2, IS, 1SX, 110)

1140 FORMAT ('SYMB 0', 4F5.2, ' 30', 15X, A30 /

1 'ETCS ', 25X, ' 30', 15X, A30)

END
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C

SUBROUTINE CPBMTR (TITLE, TOATE, TTIME, LAT, LONG)

C
C ROUTINE TO OUTPUT GPCP CARDS FOR PLOTTING SONIC BOOM

C FLIGHT TRACKS

C

COM40 /GRID/ GRDXO, XGS, GROXMX, GROYO, YGS, GRDYMX,

1 LIMAXO, IMAYO, LIMBXO,.LIMBYO,

2 LIMAXI, LIMAY1, LIMBXI, LIMBYI

C
COMMON /STATS/ STATFG, BOOMFG, MACHFG, CONTFG, SOOMVL,

MACHVL, CONTVL(5,20), CONTYP(S), WIDTH, FFT,

* SZGNAT, RAYTRC, SCRPAD, SCRPSF, SCRALL

* C
* INTEGER CONTYP

LOGICAL FFT, SIGNAT, RAYTRC, SCRPAD, SCRPSF, SCRALL

C

DIMENSION IAN(5)

C
CHARACTER*(*) TITLE, TDATE, TTIME, LAT, LONG

CHARACTER MAPI*30,MAP230,MAP31O

CHARACTER*7O MAPANO, XANO, YANO

C

REAL BOONVI
DATA IAN / *100000, -50000, 0, 50000, 100000 I

DATA [APANO /'FLIGHT TRACK SEGMENTS OF SONIC 9"OM PRODUCIMG AIRCR

lAFT ACTIVITY'/

DATA XANO PR A N G E X - C 0 0 R D I N A T E I N F E E T'/
DATA YANO /PR A N G E Y - C 0 0 R 0 1 N A T E I N F E E TI/

C
C

FTDELM a 999999.

C

WRITE (11,1101) TITLE
FWIDTH a AMAX1(8.0, AMNI1(WIDTH, 48.))

WRITE (11,1102) PWIDTH

C

SCALE • BOOMVL / 12.0

[SCALE * IFIX(SCALE + 0.5)

IGS I IFIX(XGS + 0.5)

XMIN u GRDXO + XGS/2.O

XMAX u GRDXNX - XGS/2.0

YMIN * GRDYO + YGS/2.0
YMAX u GRDYMX " YGS/2.0

WRITE (11,1104) ISCALE, ISCALE, 0., 1.50, XMIN, IGS, XMAX,

1 YMIN, IGS, YMAX

C

WRITE (11,1105)

C

C REWIND UNIT 4 WITH FLIGHT TRACK X/Y COORDINATES

C

REWIND 4



C

Xl a FTDELN

Y1 w 0.

C
C KEEP TRACK OF PREVIOUS CO:ORDINATES

C

10 XO 0 Xl

YO a Y1

C

C READ NEXT COORDINATE PAIR

C

15 READ (4,4001,EN=O100) Xl, T1

C

C CONVERT COORDINATES TO PLOTTER INCHES IF THIS

C COORDINATE PAIR IS VALID, AND LIMIT TO BOARDER

C (GPCP INPUT CARD FIELD LENGTH LIMITATION)

C

IF (Xi .EQ. FTDELM) GOTO 10

Xl a AMAXl(XMIN, AMINI(X1, XMAX))

Y 3 AIAXl(YMIN, AMINTI(T, YMAX))

XI a (Xi X IN) / SCALE

Y a (Yi YMIN) / SCALE + 1.5

C

C OUTPUT A LINE SEGMENT ONLY IF CURRENT AND PREVIOUS
C COORDINATES ARE VALID AND AT LEAST ONE IS INSIDE BOARDER

C
IF (XO .EQ. FTDELM) GOTO 10

IF CABSCX1-XO) .LT. 0.015 .AND. ABS(T-Y0) .LT. 0.015) GOTO 15

WRITE (11,1106) XO, YO, X1, Yi

GOTO 10

C

C CALCULATE HEIGHT OF 'TITLE' CHARACTERS (MAX2O.25 IN)

C AND PLOT TITLE

C
100 CONTINUE

BRORLN * (YMAX - YMIN) / SCALE

CHGHT * ANINI(O.ZS, (BRORLN-Z.5) / 80.)

WRITE (11,1120) 0.500, 1.000, 0.0, CHGHT, TITLE(1:30),

1 TITLE(31:60), TITLE(61:70)

C
C CALCULATE HEIGHT OF 'MAP TYPE' AND 'SCALE' CHARACTERS

C (MAXzO.20 IN) AND PLOT 2 LINES OF TEXT

C

CHGHT a AIINI(O.20, (BRORLN-3.0) / 80.)

MAP1 a MAPANO(I:30)

MAP2 = MAPANO(31:60)

MAP3 a MAPANO(61:70)

WRITE (11,1120) 1.000, 0.625, 0.0, CHGHT, MAP1,

1 MAP2, MAP3

WRITE (11,1122) 1.000, 0.250, 0.0, CHGHT, ISCALE, LAT, LONG

C

C DRAW BOX AROUND TITLE BLOCK

C

WRITE (11,1121) 0.00, 1.50, 0.00, 0.00,



10.00, 0.00, SRORLN, 0.00,

2 BRDRLN, 0.00, BRDRLN, 1.50,

3 BRDRLN-1.5, 1.50, BRDRLNI1.5O, 0.0

C

C PUT TIC MARKS ON MAP EDGE

C

YTICO a 1.5
YTIC1 a YTICO +0.15

DO 82 1.1,9
XTIC s PLOAT(I) BRDRLN / 10.
WRITE (11,1121) XTIC, YTICO, XTIC, YTICI

82 CONTINUE
C

YTICO a BRDRLN 1.5

YTICI a YTICO 0.15

DO 84. Izl,9

XTIC u FLOAT(I) * BRORLN / 10.
WRITE (11,1121) XTIC, YTICO, XTIC, YTIC1

84 CONTINUE

C

XTICO * 0.0

XTIC1 x XTICO + 0.15

DO 86 1=1,9

YTIC a FLOAT(I) *BRORIN / 10. + 1.5

WRITE (11,1121) XTICO, YTIC, XTIC1, YTIC

86 CONTINUE

XTICO a BRDRLN

XTIC1 a URORLN 0.15

00 88 Ia0,9

YTIC a FLOAT(I * RDRLN /10. + 1.5

WRITE (11,1121) XTICO, YTIC, XTICI, YTIC

88 CONTINUE

C PUT COORDINATE ANNOTAION ON SIDES OF MAP

C

XP a IRORLN/2. - 2.6
Ya URDRLN + 1.5 + 0.35

MAPI a XANO(1:30)
MAP2 a XANO(31:60)
WRITE (11,1140) XP, YP, 0., 0.1, NAP1, MAP2
YP x BRORLN + 1.6

DO 92 1.1,5
XP a (FLOAT(IAN(I)) XNIN) *BRORLN / (XMAX-XNIN) 0.8

92 WRITE (11,1130) XP, YP, 0., 0.1, 10, IANCI)

XP z -.35

aP BRORLN/2. + 1.5 -2.6

MAP1 = YANO(:30)
NAP2 a YANO(31:60)

WRITE (11,1140) XP, YP, 90., 0.1, MAPI, MAP?

XP 2 *0.1

D0 94 1=1,5

YP a (FLOAT(IAN(I)) 1'NIN) * ORORLM / (YMAX-YNIN) + 0.7



94 WRITE (11,1130) XP, YP, 90., 0.1, 10, IANlI)

C
C DRAW A ' ' AT THE RANGE CENTER (COORDINATES 0,0)

C
XORG v (0.0 - XMIN) / SCALE + 0.0

YORG a (0.0 - YMIN) / SCALE + 1.5

C
WRITE (11,1121) XORG, YORG-0.25, XORG, YORG0.25,
1 XORG-O.25, YORG, XORG+0.25, YORG

C

C IF EOF THEN END THE FRAME

C
WRITE (11,1107)

RETURN

C
C
4001 FORMAT (2FI0.05
1101 FORMAT ('JO6X ', A70)
1102 FORMAT ('PAGE ', F4.1)

1104 FORMAT ('SJZX ', 215, 2F5.1, 2F10.0, 15, F10.0))
1105 FORMAT ('URDR')

1106 FORMAT ('LINE 0', 4F5.2, 19X, '1')
1107 FORMAT ('END')

1120 FORMAT ('SYMS 0', 4F5.3, ' 30', 15X, A30 /

I 'ETCS ', 25X, ' 301, 15X, A30 /
2 'ETCS ', 25X, ' 10', 1SX, A10

1121 FORMAT ('LINE 0', F5.2, 19X, '1' )

1122 FORMAT ('SYMS 0', F5.3, ' 30', 15X, 'SCALE: 1 INCH =', 18,

1 'FEET '/
2 'ETCS ', 25X, ' 24', 15X, ' ORIGIN: LAT ', A1O/

3 'ETCS ', 25X, ' 17', 15X, ' LONG ', AIO

1130 FORMAT ('SYMN 0', 4F5.2, 15, 15X, 110)

1140 FORMAT ('SYMS 0', 4F5.2, ' 30', 15X, A30 /
1 'ETCS ', 25X, ' 30', 15X, A30)

ENO



BLOCK DATA DICK
C

COMMON /GRID/ GROXO, XGS, GRDXI4X, GRDYO, VOS, GRDYMX,

I LIMAXO, LIMAYO, LIM8XO, L!MBYO,

2 LIMAXI, LIMAYI, LIMIX1, LINITI

C

DATA ORDXO, XGS, GRDXMX / -126250., 2500., 126250. /

DATA GRDO, YGS, GRDYMX / -126250., 2500., 126250. /

END



MODULE NAME: SCHPACK
'-- MODULE TYPE: PACKAGE
...

'.. OVERVIEW:
a..

THIS PACKAGE IS USED TO PERFORM THE PROCESS OF SEARCHING

*-- THE DATA TABLES CREATED DURING THE PARSE STAGE. THIS SEARCH

'-- IS USED TO FIND RECORDS OF SUBSONIC AND SUPERSONIC FLIGHT DATA

*-- RECORDS IN THE LIBRARY FILE BY FINDING THEIR LOCATION THROUGH
a-. THE USE OF AN INDEX FILE. THIS INDEX FILE IS SIMILAR TO A CARD

CATALOG.
a..

INTEFACE:
a..

a.. GETREC ( Pl, P2, P3
a..

a-. P1 ::& [INTEGER] POINTER TO THE STARTING RECORD
a.. P2 ::x [INTEGER] TOTAL OF RECORDS STARTING AT PI

a.. P3 ::= (LOGICAL] FLAG SIGNALING NO MORE RECORDS LEFT
°.

a-. INTERNAL SUBROUTINES & FUNCTIONS

FILBUF() ; READS ON RECORD FROM THE INDEX FILE INTO A BUFFE
a.. STRMCH() ; RETURNS TRUE IF A STRING MATCHES WITH TABLE STR

a.. INTMCH() ; RETURNS TRUE IF AN INT. MATCHES WITH TABLE INTE

a.. PROGRAMMER: BRUCE S. LACEY

a.. DATE 23-OCT-85

REVISIONS
a..

a.......................................................................

a.

MODULE NAME: SCHPACK\FILBUF

" MODULE TYPE: CHARACTER FUNCTION SUBROUTINE
a.

a. OVERVIEW:

a- THIS FUNCTION SUBROUTINE IS USED TO READ IN ON RECORD FROM T

a. INDEX FILE. IF THERE ARE NO MORE RECORDS THEN THE FLAG .ENDREC.

a. SET TRUE.

a.

INVOCATION:

a. (X z ] FILBUF ( Pl, P2, P3, P4
a.

a. PI ::u [INTEGER] CURRENT RECORD NUMBER

a. P2 ::2 [INTEGER] NUMBER OF RECORDS IN INDEX FILE



P3 E INTEGER] UNIT NUMBER CORRESPONDING TO INDEX FIL

P4. [: LOGICAL] FLAG SIGNALING THE END OF RECORDS

VARIABLE DICTIONARY:

ENDREC ;P4
IOXFIL ;P3

NIIREC ;P2

RECNUM P1

CALLER MODULES:

(SUBROUTINE] SCNPACK\GETREC

S CALLED MODULES:

...NONE...

' PROGRAMMER: BRUCE 3. LACEY

' DATE : 22-OCT-85

REVISIONS:

CHARACTER(*) FUNCTION FILBUF(

+ RECHUM, NUNREC, IDXFIL, ENDREC)

INTEGER RECNUM, NIREC, IDXFIL

LOGICAL ENDREC

IF (RECNUN.LE.NII4REC) THEN
RECNUN * RECNUM + 1

READ(IDXFIL,F14T26(A)',REC2RECNUM) FILBUF

ELSE

ENDREC z .TRUE.

END IF

RETURN

END



......... .. . °. ...... ............. o......°............. ..............

MODULE NAME: SCHPACK\STRMCH

*- MODULE TYPE: LOGICAL FUNCTION SUBROUTINE

'- OVERVIEW:

THIS FUNCTION SUBROUTINE IS USED TO SEE IF A STRING PASSED

" IN MATCHES ANY STRING IN THE CURRENT ROW OF A TABLE PASSED IN.

'" IF 'ALL' IS FOUND THEN THE SEARCH IS CONSIDERED SUCCESSFUL.

*- INVOCATION:

X a I STRMCH ( Pl, P2, P3, P4, P5)
0.

PI ::' [CHARACTER*(')J STRING TO SEARCH FOR

P2 ::[ [INTEGER] REPETITION BEING TESTED

P3 ::[ CCHARACTER*(*) (P4,P5)] TABLE TO SEACH THROUGH

P4 ::( [INTEGER] BOUND FOR THE ROW SIZE

PS : E [INTEGERI SOUND FOR THE COLUMN SIZE
0.

'- VARIABLE DICTIONARY:
0.

COL ; CURRENT COLUMN IN THE SEARCH TABLE

CURREP ; P2

EXTLOP ; SYMBOL REPRESENTING STATEMENT LABEL 200

MXCOL ; P5

MXROW ; P4

SRCFOR ; Pl

*" TABLE ; P3
0.

'" CALLER MODULES:

[SUBROUTINE] SCHPACK\GETREC
0.

*" CALLED MODULES:

...NONE...

*" PROGRAMMER: BRUCE B. LACEY

" DATE : 22-0CT-85

*" REVISIONS

LUICAL FUNCTION STRMCH(

SRCFOR, CURREP, TABLE, MXROW, MXCOL)

INTEGER CURREP, MXROW, MXCOL, COL, EXTLOP

CHARACTER*(*) SRCFOR, TABLE(MXROW,MXCOL)

ASSIGN 200 TO EXTLOP

STRMCH a .FALSE.



DO 100 COL 1, M XCOL

IF ((TABLE(CURREP,COL).EQ.'ALL').OR.

(TABLE(CURREP,COL).EQ.SRCFOR)) THEN

IF (TABLE(CURReP,COL).NE.1 1) THEN

STRI4CH x .TRUE.

GO TO EXTLOP

ENDI F

END IF

100 CONTINUE

C EXTLOP:

200 RETURN

END



*....... o........o........................................................

- MODULE NAME: SCHPACK\INTMCH

" MODULE TYPE: LOGICAL FUNCTION SUBROUTINE

*- OVERVIEW:
*o

THIS FUNCTION SUBROUTINE IS USED TO TEST IF AN INTEGER PASSE

*" IN MATCHES AN INTEGER IN THE CURRENT ROW OF THE TABLE PASSED IN.

** IF 9999 IS FOUND THEN THE TEST IS CONSIDERED SUCCESSFUL.
*.

- INVOCATION:
*.

EX a I INTMCH ( Pl, P2, P3, P4, P5, P6

0- P1 "::- [INTEGER] VALUE TO BE TESTED

P2 [:: INTEGER] ROW CURRENTLY BEING TESTED

P3 :: [INTEGER(PS,P6)] TABLE FOR LOWER BOUND
0" P4 ::E [INTEGER(P5,P6)] TABLE FOR UPPER BOUND

" PS : (INTEGER] LOWER BOUND FOR P3 AND P4

a" P6 : [ CINTEGER] UPPER BOUND FOR P3 AND P4
0.

VARIABLE DICTIONARY:
0.

COL ; CURRENT COLUMN IN SEARCH TABLES

CURREP ; P2

ETABLE ; P3

EXTLOP SYMBOL REPRESENTING STATEMENT LABEL 200

*" MXCOL ; P6

MXROW ; P5

SRCFOR ; Pl

*" STABLE ; P4

CALLER MODULES:

a. [SUBROUTINE] SCHPACK\GETREC

CALLED MODULES:
*.

*" ... NONE...
0.

*" PROGRAMMER: BRUCE B. LACEY

DATE : 22-OCT-85

REVISION :

LOGICAL FUNCTION INTMCH(

+ SRCFOR, CURREP, STABLE, ETABLE, MXROU, MXCOL)

INTEGER SRCFOR, CURREP, MXROW, MXCOL, EXTLOP

INTEGER COL, LOOP

INTEGER STABLE(MXROW,MXCOL), ETABLE(MXROU,MXCOL)

ASSIGN 100 TO LOOP



ASSIGN 200 TO EXTLOP

INMCN a JALSE.

IF (STAILE(CURREP, ).EQ.9999) THEN

IWTMCH z .TRUE.

ELSE

COL 1

C LOOP:

100 IF((SRCFOR.GE.STABLE(CURREP,COL)) .AND.

+ (SRCFOR.LE.ETABLE(CURREP,COL))) THEN

INTMCH a .TRUE.

GO TO EXTLOP

END IF

COL z COL + I

C EXLOP: IF (COL.LE.MXCOL) 
GO TO LOOP

200 END IF

RETURN

END



t...... ............................... ..................................

MODULE NAME: SCHPACK\GETREC

MODULE TYPE: SUBROUTINE

*- OVERVIEW:

THIS SUBROUTINE IS USED TO SERARCH THE INDEX FILE ACCORDING

THE USER SPECIFICATIONS STORED DURING THE PARSE STAGE. WHEN INVO

*- THIS SUBROUTINE WILL READ RECORDS FROM THE INDEX FILE UNTIL A MAT

IS FOUND. WHEN A MATCH IS FOUND THE SUBROUTINE WILL RETURN THE

STARTING RECORD NUMBER AND THE NUMBER OF RECORDS OCCURING AFTER

'. THE STARTING RECORD. IF A MATCH IS NOT FOUND THEN THE END OF REC

*- FLAG .ENDREC. IS SET TRUE.

INVOCATION:
0.

(CALL] GETREC ( Pl, P2, P3, P4

PI ::( [INTEGER] STARTING RECORD NUMBER

P2 ::E [INTEGERI COUNT OF RECORDS FOLLOWING PI

P3 ::[ INTEGER] COUNT OF SUPERSONIC RECORDS
P4 ::E CLOGICAL] FLAG SIGNALING THE END OF RECORDS

VARIABLE DICTIONARY:

ARCRFT ; TABLE CONTAINING AIRCRAFT TYPES

CURREC ; THE CURRENT RECORD NUMBER FROM FILE 'INDEX'

ENDATE ; TABLE CONTAINING THE END DATES
ENDREC ; P3

ENTIME ; TABLE CONTAINING THE END TIMES
IDXFIL ; UNIT NUMBER FOR THE INDEX FILE

INTOAT ; INTEGER REPRESENTING YYMMD DATE

LOOP ; SYMBOL REPRESENTING STATEMENT LABEL 1
MSSNS ; TABLE CONTAINING THE MISSION/EXERCISE NAMES
MXDATE ; MAXIMUM NUMBER OF DATE ALLOWED

MXMSSN ; MAXIMUM NUMBER OF MISSION ALLOWED

MXPLNS MAXIMUM NUMBER OF AIRCRAFT ALLOWED

MXREPS ; MAXIMUM NUMBER OF REPETITIONS OF SITE CARDS ALLOWE
MXSITE ; MAXIMUM NUMBER OF SITES LOCATIONS ALLOWED

MXTIME ; MAXIMUM NUMBER OF START/END TIMES ALLOWED

I UMREC ; NUMBER OF RECORDS IN THE INDEX FILE
-UREP ; NUMBER OF REPETITIONS STORED DURING PARSE

RECBUF ; BUFFER TO HOLD ONE RECORD FROM FILE 'INDEX'

RECTOT ; P2

SITES ; TABLE CONTAINING THE SITE LOCATIONS

STREC ; Pl

STTIME ; TABLE CONTAINING THE STARTING T:MES

TAILNM ; TABLE CONTAINING THE AIRCRAFT TAIL NUMBERS

TBLIDX ; CURRENT REPETITION BEING COMPARED

TIME1 ; STARTING TIME FROM RECORD IN 'INDEX'

TIME2 ; ENDING TIME FROM RECORD IN 'INDEX'



CALLER MODULES:

MAIN DRIVER RO)UTINE

* CALLED MODULES:

[SUBROUTINE FUNCTION3 SCHPACK\FILBUF()

(SUBROUTINE FUNCTION] SCHPACK\SCHMCH()

[SUBROUTINE FUNCTION]I SCHPACK\INTMCN()

PROGRAMMER: BRUCE B. LACEY

DATE : 220OCT-85

'- REVISIONS:

SUBROUTINE GETREC(STREC, RECTOT, SUPREC, ENDREC, 11)

C EXTERNAL STRMC)4, INTMCH, FILBUF

PARAMETER(MXDATE=1O, MXMSSN=1O, MXPLNS=10,

+ MXREPS=5 , MXSITE=20, MXTIME=1O)

COMMON /CIIRTABS/ ARCRFT, MSSNS, SITES, TAILNM

COMMON /INTTABS/ ENOATE, ENTIME, STDATE, STTIME, NUMREP

INTEGER ENOATE04XREPS, MXDATE)

INTEGER ENTIME(1MXREPS,1NXTIME)

I NTEGER STDATE(MXREPS ,MXDATE)

INTEGER STTIME(MXREPS,MXTI4E)

INTEGER NUMREP, STREC, RECTOT, CURREC, INTDAT, LOOP

INTEGER TIME1, TIME2, IDXFIL, NUMREC, TBLIDX, SUPREC

CHARAC7ER*6 ARCRFT (MXREPS ,MXPLNS)

CHARACTER*16 MSSNS(MXREPS,MXMSSN)

CHARACTER*10 SITES(MXREPS,MXSITE)

CHARACTER*$ TAILNM(MXREPS ,MXPLNS)

CHARACTER*98 FILBUF, RECSUF

LOGICAL ENDREC, STRMC4, INTMCH

SAVE CURREC

DATA IOXFIL /I/

DATA CURREC /0/

ASSIGN 1 TO LOOP

IF (CURREC.LE.1) THEN

C-- READ THE HEADER RECORD TO GET THE NUMBER OF RECORDS.

CURREC =CIJRREC + 1

READCIDXFIL,FMT:1(16)',REC=CURREC) NUMREC

ENDREC z FALSE.

END IF



TBLIDX a 0

C-- GET THE STARTING RECORD

COO: RECIUF a FILUUJF(CUJRREC,NtMREC,IDXFILENDREC)

IIF (ENDREC.EQV..TRUE.) RETURN

TBLIDX a TBLIDX + 1

IF (TBLIDX.GT.NLN4REP) THEN

C-- READ IN ANOTHER RECORD FOR TESTING

RECBUlF a FILBUF(MURREC,NUMREC, IDXFIL,ENDREC)

TBLIOX a I

END IF

C- CHECK IF SITE LOCATIONS MATCH

IF (STRMCH(REC3UF(27:36),TSLIDX,SITES,MXREPS.MXSITE)

+ .EQV. .TRUE.) THEN

C- CHECK IF THE MISSION NAMES MATCH

IF (STRMCH(RECBUF(1:16),TBLIDX,MSSNS,MXREPS,MXMSSN)

+ .EQV. .TRUE.) THEN

C- CHECK IF THE DATE INTERVALS CORRESPOND.

C- FIRST CONVERT THE DATE TO YYMMOD INTEGER

READ(REC3UF(17:18),FMT=u(I2)') INTOAT

INTOAT a ZNTDAT *100

READ(RECBUF(20:Z1),FHTzl(I2)') I

!NTDAT a INTDAT + I

READ(RECBUF(23:24),FMTal(I2)1) I

INTOAT a INTDAT + (I * 10000)

IF (INTMCH(INTDAT,TBLIDX,STDATE,ENDATE,J4XREPS,MXDATE)

+ .EQV..TRUE.) THEN

C- CHECK IF THE TIME INTERVALS CORRESPOND.

READ(RECSUF(37:40),FMT=1(I4)1) TIME1

READ(RECDIJF(45:48),FMT=1(14)1) TIME2

IF ((INTMCH(TIME1,TULIDX,STTIME,ENTIME,
+ MXREPS,MXTZHE).EQV..TRUE.).OR.

+ (INTM4CH(TIME2,TULIDX,STTIME,ENTIME,

+ MXREPS,M4XTIME).EQV..TRUE.)) THEN

C- CHECK IF AIRCRAFT TYPES MATCH.

IF (STRMCH(RECSUF(55:60),TBLIDX,ARCRFT.,

+ MXREPS,MXPLNS).EOV. .TRUE.) THEN

C- CHECK IF THE AIRCRAFT TAIL NUMBERS MATCH

IF (STRMCH(RECSUF(61:68),TBLIDX,TAILNM,
+ MXREPS,MXPLNS).EQV..TRUE.) THEN

C- WE HAVE A SUCESSFUL MATCH

READ(REC8LUF(69:78),FMTz=(I10)') STREC

READ(REC8UF(79:88), FHTz'(110)') RECTOT

READ(RECBUF(89:98),FMT'l(I10)1) SUPREC7



11 C ,URREC

RETURN

ELSE
GO TO LOOP

ENO IF

ELSE

GO TO LOOP
END IF

ELSE

GO TO LOOP

END IF

ELSE

GO TO LOOP

END IF

ELSE

GO TO LOOP

END IF

ELSE

GO TO LOOP

END IF

............................ END SCHPACK ....................

*USUzENSS ZSSS: SS tzsz•fl•sssustssnnlnsninssflszfl

END



'. MODULE NAME: SCHPACK\GETOMC

- MODULE TYPE: SUBROUTINE

OVERVIEW:

THIS SUBROUTINE IS USED TO SERARCH THE INDEX FILE ACCORDING

- THE USER SPECIFICATIONS STORED DURING THE PARSE STAGE. WHEN INVO

'" THIS SUBROUTINE WILL READ RECORDS FROM THE INDEX FILE UNTIL A MAT

*" IS FOUND. WHEN A MATCH IS FOUND THE SUBROUTINE WILL RETURN THE

*- STARTING RECORD NUMBER AND THE NUMBER OF RECORDS OCCURING AFTER

*- THE STARTING RECORD. IF A MATCH IS NOT FOUND THEN THE END OF REC

*- FLAG .ENDREC. IS SET TRUE.

*- INVOCATION:

-CALL] GETINX C P1, P2, P3, P4

P1 ::( (INTEGER] STARTING RECORD NUMBER

o. P2 ::u (INTEGER] COUNT OF RECORDS FOLLOWING P1

P3 ::I [INTEGER] COUNT OF SUPERSONIC RECORDS

P4 ::[ (LOGICAL] FLAG SIGNALING THE END OF RECORDS

at- VARIABLE DICTIONARY:

ARCRFT ; TABLE CONTAINING AIRCRAFT TYPES

CURREC ; THE CURRENT RECORD NUMBER FROM FILE 'INDEX.
ENDATE ; TABLE CONTAINING THE END DATES

ENDREC ; P3
ENTIME ; TABLE CONTAINING THE END TIMES

IDXFIL ; UNIT NUMBER FOR THE INDEX FILE

INTDAT ; INTEGER REPRESENTING YYMMOD DATE
LOOP ; SYMBOL REPRESENTING STATEMENT LABEL 1

MSSNS ; TABLE CONTAINING THE MISSION/EXERCISE NAMES

MXDATE ; MAXIMUM NUMBER OF DATE ALLOWED
MXMSSN ; MAXI MUM NUM4BER OF MISSION ALLOWED

MXPLNS ; MAXIMUM NUMBER OF AIRCRAFT ALLOWED
MXREPS ; MAXIMU04 NUMBER OF REPETITIONS OF SITE CARDS ALLOWE

MXSITE ; MAXIMUM NUMBER OF SITES LOCATIONS ALLOWED

MXTIME ; MAXIMUM NUMBER OF START/END TIMES ALLOWED

NOPREC , NUMBER OF OVERPRESSURE RECORDS.
NU4REC ; NUMBER OF RECORDS IN THE INDEX FILE
NUMREP ; NUMBER OF REPETITIONS STORED DURING PARSE

OPR ; FLAG .TRUE. IF THE TRACK CONTAINS OVERPRESSURE REC

RECBUF ; BUFFER TO HOLD ONE RECORD FROM FILE 'INDEX'

*- RECTOT ; P2
SITES ; TABLE CONTAINING THE SITE LOCATIONS

STREC ; Pl

STTIME ; TABLE CONTAINING THE STARTING TIMES

SUPREC ; STARTING OVERPRESSURE RECORD.

TAILNM ; TABLE CONTAINING THE AIRCRAFT TAIL NUMBERS

TBLIDX ; CURRENT REPETITION BEING COMPARED



TINE1 STARTING T1IME FROM RECORD IN 'INDEX'

TINE2 ;ENDING TIME FROM RECORD IN 'INDEX'

CALLER NODULES:

MAIN DRIVER ROUJTINE

CALLED NODULES:

ESUBROUTINE FUNCTION] SCHPACE\FILBUF()
EsUBROUTINE FUNCTION] SCHPACK\SCHNCH()

CSUBROUTINE FUNCTION] SCHPACX\INTNCN()

'. PROGRAMMER: BRUCE B. LACEY

'- DATE : 22-OCT-85

*. REVISIONS:

SUBROUTINE GETINX(STREC, RECTOT, SUPREC, ENDREC, 11, NOPREC,
+ OPR)

C. EXTERNAL STRMCH, INTNCH, FILSUF

PARAMETER(MXDATEslD, NXMSSN%1O, MXPLNSzlD,

+ MXREPSn5 , NXSITE%2D, XXTINE=1D)

COMMON /CI4RTABS/ ARCRFT, MSSNS, SITES, TAILM

COMMON !INTTAS/ ENDATE, ENTINE, STDATE, STTIME, NUNREP

INTEGER ENDATEO14XREPS ,NXDATE)

INTEGER ENTINE(MXREPS,NXTIME)

INTEGER STDATE(NXREPS,NXDATE)

INTEGER STTINE(MXREPS,NXTINE)

INTEGER NUNREP, STREC, RECTOT, CURREC, INTDAT, LOOP

INTEGER TIME1, TIME2, IDXFIL, NUNREC, TBLIDX, SUPREC

CHARACTER*6 ARCRFT(NXREPS,NXPLNS)

CHARACTER*16 MSSNS(NXREPS ,NXNSSN)

CHARACTERIO0 SI TES(MXREPS , XS ITE)

CHARACTER* TA ILNN(MXREPS ,NXPLNS)

CHARACTER*11O FILBUF, RECBUF

LOGICAL ENDREC, STRMCH, INTNCH, OPR

SAVE CURREC

DATA CURREC /0/

DATA IDXFIL /51/

ASSIGN 1 TO LOOP

IF (CURREC.LE.1) THEN

C- - READ THE HEADER RECORD TO GET THE NUMBER OF RECORDS.

CURREC z CURREC + 1

READ(IDXFIL,FMTs'(4X,16)',REC=CURREC) NUMREC



ENDREC a .FALSE.
MUMREC * NtMREC1

END IF

TBLIDX a 0

C-- GET THE STARTING RECORD

RECRUF aFILBUF(CU)RREC,NUM4REC,IDXFIL.ENDREC)

C LOOP-

1IF (ENDREC.EOV..TRUE.) RETURN

TULIDX a TILIDX + 1
IF (T8LIDX.GT.NUMREP) THEN

C-- READ IN ANOTHER RECORD FOR TESTING

RECIUF = FILSUF(CURREC 1NUMRECIDXFIL,ENDREC)

TBLIDX 1

END IF

C- CHECK IF SITE LOCATIONS MATCH

IF (STRMCH(RECDUF(27:36),TSLIDX,SITES,MXREPS,MXSITE)

* EQV..TRUE.) THEN

C- CHECK IF THE MISSION NAM4ES MATCH

IF CSTRM4CH(RECUUF(1:16),TBLIDX,SSS,MXREPS,4XSSN)

+ .EQV..TRUE.) THEN

C- CHECK IF THE DATE INTERVALS CORRESPOND.

C- FIRST CONVERT THE DATE TO YYI4MDD INTEGER

REAO(REC&UF(17:18),FMT*1(12)') INTOAT

INTOAT aINTOAT * 100

REAO(REC2UF(2O:21),FMTa,(I2)') I

INTOAT aINTDAT + I

READ(RECRUF(23:24),FMT*1(I2)1) I

INTDAT a INTOAT +(I * 10000)

IF (INTMCH(INTDAT,TBLIDX,STDATE,ENDATE,MXREPS,MXDATE)

+ .EQV..TRUE.) THEN

C- CHECK IF THE TIME INTERVALS CORRESPOND.

READ(RECBUF(37:4O),FMTxl(I4)1) TIME1

READ(RECUUF(45:48),FMruI(14)1) TIME2

IF ((INTMCH(TIME1,TBLIDX,STTIME,ENTIME,
+ MXREPS,MXTIME).EQV. .TRUE.).OR.

+ (INTMCH(TlME2,TULIDX,STTIE,ENTI4E,

+ MXREPS,MXTIME).EW. .TRUE.)) THEN

C- CHECK IF AIRCRAFT TYPES MATCH.

IF (STRMCH(RECBUF(55:60),TSLIDX,ARCRFT,

+ MXREPS,MXPLNS).EOV. .TRUE.) THEN
C- CHECK IF THE AIRCRAFT TAIL NUMBERS MATCH

IF (STRMCH(RECSUF(61:68),FULIDX,TAILNM,

* MXREPS,MXPLNS).EQV. .IRUE.) THEN



C- 61E HAVE A SUCESSFUL MATCH

READ(REC3UF(69:78),FMTm'(1O)6 ) STREC

READ(RECBUF(79:88),FMT=1(IIO)1) RECTOT

READ(RECBUF(89:98),FT(I1O)') SUPREC

READ(RECSUF(99:108),FlqTs'(110)') NOPREC

READ(RECDUF(109:109),FMT2l(Ll)') OPR

11 a CURREC

RETURN

ELSE

GO TO LOOP

END IF

ELSE

GO TO LOOP
END IF

ELSE

GO TO LOOP

END IF

ELSE

GO TO LOOP

END IF

ELSE

GO TO LOOP

END IF

ELSE

GO TO LOOP

END IF

END



PROGRAM STOREC(WtTPUT,*TAPE63O.TPUT ,TAPE1 1.0)

THIS SUBROUTINE IS DESIGNED TO STORE NEEDED VARIABLES IN
~* A TEMPORARY FILE SO THE PLOTING/RAYTRACING CAN BE RUN AS

'- A TWO STEP PROCESS.

COMMON /CHRTASS/ ARCRFT, NSSNS, SITES, TAILNM

COMMON /INTTABS/ ENDATE, ENTINE, STDATE, STTINI, NUMREP

COMMON /STATS/ STATFG, 100MFG, MACHFG, CONTFG, BOOMVL,

I MACHVL, CONTVL, CONTYP, WIDTH, PPT,

2 SIGNAT, RAYTRC, SCRPAO, SCRPSF, SCRALL

INTEGER ENDATE(5,10), ENTIME(5,10), STDATE(5,10)

INTEGER STTIME(5,1O), CONTYP(5), NUNREP

REAL CONTV1.C5,20), BOONVI, MACHVL, WIDTH

LOGICAL STATFG, 8OMPFG, MACHPG, CONTPG, SIGNAT, RAYTRC,

1 SCRPAD, SCRPSP, SCRALL, GPCPPL, PPT,GPCPNH,GPCPBM

CHARACTER*7O TITLE

CHARACTER*6 ARCRFT(5,1O)

CKARACTER*16 NSSUS5, 10)

CHARACTER*10 SITES(5,2O)

CHARACTER*8 TAILNM(5,10)

OPEN(76,PILE='HOLDVAR' ,STATUSa'UNKNOWN')

REWINO(76)

REAO(76,PNTz'(A)') TITLE

DO 10 1 u 1, 5
REAO(76,FMT*I(A)') (ARCRFT(I,J),J=1,10)

READ(76,PMTx'(A)') (KSSNS(I,J),Jzi,10)

READ(76,FMT='(A)') (SITES(I,J),J=1,20)

READ(76,FMT='(A)') (TAILNM(I,J),Jxl,10)

READ(76,FMTu1(IS)1) CENTIME(i,4),Jal,10)
READ(76,FMT*1(18)1) (ENDATE(I,i),Ju1,10)

READ(76,FMT.'(18)1) (STTIME(I,J),Jul,10)

READ(76,FMT1(18V1) (STDATE(I,J),J=1,10)

READ(76,FMTu'(18)') CONTYP(I)

READ(76,FMTz'(F20.4)1) (CONTVL(I,J),Jz1,20)

10 CONTINUE

READ(76,FMT='(5Ll)') STATFG, 800MFG, MACHFG, CONTFG, FFT

READ(76,FmT='(6L1)') SIGNAT, RAYTRC, SCRPAD, SCRPSF, SCRALL,

1 GPCPFL

READ(76,FMT=1(3F20.4)') BOOMVL, MACHVL, WIDTH
READ(76,P4Tx!(2Ll,I8)') GPCPMH, GPCPBM, NUMREP

C

C- CALL THE DIRVER



CALL PLOTOR(TITLE.GPCPFL, GPCP4t, GPCPBM)

CLOSE(11)

CLOSE(33)

CLOSE(34)

CLOSE(51)

CLOSE (52)

CLOSE(78)

CLOSEC35)

CLOSEM3

CLOSE(4)

STOP

END


